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JOINT  .MEETING 
REGIONAL  BEEF  CATTLE  BREEDING  TECPINICAL  COi/IMITTEES 

NC-1,  S-IO^  WRCC-1 

U.S.  Meat  Animal  Research  Center 
Clay  Center,  Nebraska 

August  10-12,  1970 


Morning 
8:30  a.m. 
8:^1-0  a.m. 

9:10  a.m. 
9:^5  a.m. 
10:00  a.m. 


11:00  a.m. 
12:00  noon 
Afternoon 
1:00  p.m. 


Monday,  August  10 
Chairman- -L.  V.  Cundiff 
Welcome — Ralph  Hodgson 

The  Beef  Cattle  Industry — Nature  and  Future 
Research  Requirements — Lavon  Sumption 

Dis cuss ion --R.  L,  Blackwell,  Leader 

Coffee 

Beef  Cattle  Breeding  Research  and  the  Industry 
It  Serves  — 

Important  biological  and  economic  problems 
and  the  scope  of  beef  cattle  breeding 
research  required — L.  A.  Swiger 

An  evaluation  of  beef  cattle  breeding 
research:  Are  programs  "tuned  in"  on  the 
industry's  problems?    Do  we  reflect  an 
adequate  sense  of  urgency?    The  impact  of 
estrus  control,  A. I.,  sexed  semen,  and 
other  beef  cattle  breeding  technology  on 
germ  plasm  control  and  management — L.  N. 
Hazel 

Discussion — James  Brinks,  Leader 
Lunch 

Chairman- -Keith  Gregory 

The  U.S.  Meat  Animal  Research  Center --Keith 
Gregory 

Development  Status 

Present  Beef  Cattle  Research  Programs 
Goals 
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2:00-6:00  p.m. 
6:30  p.m.  Refreshments  and  dinner 


To-or  of  U»S.  Meat  Animal  Research  Center- 
Wal'':  Rovden  and  Hudson  G3-inip 


Morning 
8:30  a.m. 


9:00  a.m. 

9:30  a.m. 

10:00  a.m. 
10:15  a.m. 
12:00  noon 
Afternoon 


1:00  p.m. 


Tuesday,  August  11 
Chairman^  Will  Butts 

The  Role  of  Research  in  Characterising  Germ 
PlBsm  Resources  . 

Identifying  optimum  adaptability  to 
specific  feed^  climatic^  and  production 
environments .    Relationships  among 
fertility  and  optimum  gro'trth  curve ^  mature 
size^  milk  production^  etc. — T.  C. 
Cart-vTright 

Evaluation  of  Breed  Differences --Gordon 
Dickers on 

Programs  to  Utilize  Breed  Differences — ^Howard 
Fredeen 

Coffee 

Discussion — ^Will  Butts,  Leader 
Lunch 

Chairman — T.  C.  Byerly 

Meeting  Beef  Cattle  Research  Requirements 
Through  Joint  Planning  and  Cooperative  Execution 

Regional  Goals  for  Cooperation  vith  the  U.S. 
Meat  Animal  Research  Center 

J.  W,  Turner,  Cliairmail,  S-10  Technical 
Committee 

R.  M.  Koch,  Chairman,  NC-1  Technical  ■ 
Committee 

Curt  Bailey,  Chairman WRCC-l  Teehnlc^al  . 
Committee 

Re  spons  e  -  -Ke  ith.  Gregory 


2:^5  p.m. 


Coffee 


3:00  p.m. 

4:00  p.m. 
Evening 
7:30  p.m. 

7:50  p.m. 
8:10  p.m. 
8:30  p.m. 

Morning 

8:00  a.m.- 
9:^5  a.m. 


10:00  a.m. 
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Report  of  the  Joint  Study  Committee  on  Beef 
Cattle  Research — E.  J.  Warvick  and  J.  A. 
VJhatley^  Jr . 

Dis  cuss  ion  - -T .  C.  Byerly,,  Leader 
Chairman^  Ralph  Hodgson 

The  Canada  Department  of  Agriculture  Germ 
Plasm  Evaluation  Research  and  Import  Program- — 
Aug^.^i^t  Joli^  son 

Th.e  proposed  USDA  Cattle  Import  Program — ^A 
Status  Report — E.  J.  v"ar;7ick 

Texas -Arge-:^tirLa  Cooperative  E^/Bluation  Programs  — 
T.  C.  Car-twTight 

Dis  cuss  ion --Ralph  Hodg^-on^  Lr^ader 


Wednesday j  August  12 
Chairman- -Bradford  W.  Knapp 

Administrative  Revievs  (Analysis  and  perspective 
of  matters  covered  by  -Drogram  on  August  10  and 

11) 

Paul  Putnam 
Est el  Cobb 
Roy  Kottman 
Itotin  Burris 
Doyle  Chambers 

Independent  meetings  by: 

WRCC-1 

NC-1 

S-10 


Ad  j  oumment 


U  .S  o  MSAT  ANIimL  RESEARCH  CEllTSR  TOUR 
JOINT  REGIONAL  BEEF  CATTLE  BREEDING  TECHNICAL  COMMITTEES 


The  tour  of  USMARC  facilities  by  the  Joint  Comittees  on 
August  11  was  preceded  by  a  statement  by  Dr.  Keith  Gregory^ 
Director  of  the  Center,^  on  the  development  of  the  Center  to  date^ 
livestock  populations  currently  involved  in  research  programs^ 
and  future  development  of  facilities  and  research  programs. 
Members  of  the  tour  group  -then  were  loaded  on  buses  at  the  Clarke 
Hotel  in  Hastings^  Nebraska^  and  embarked. on  a  tour  of  the  Center. 

During  the  three  and  one -half  hour  tour  of  the  Center^' 
participants  were  shown  much  of  the  land  and  associated  resources 
available  to  the  U.S.  Meat  Animal  Research  Center  for  utilization 
in  research  programs .    Of  particular  interest  to  the  group  was 
the  observation  of  beef  cattle  and  sheep  populations  currently 
involved  in  various  experimental  programs .    Observed  were  beef 
cattle  populations  of  the  Hereford^  Angus ^  Milking  Shorthorn, 
Red  Dane,  Brown  Swiss,  Red  Poll  and  Charolais  breeds  and  approxi- 
mately 950  Hereford  and  Angus  females  with  calves  from  seven 
breeds  of  bulls  in  a  major  germ  plasm  evaluation  program.  Breeds 
of  bulls  used  in  this  study  were  Simmental,  Limousine,  Charolais, 
South  Devon,  Jersey,  Hereford,  and  Angiis.    At.the  several  stops 
made  to  view  these  cattle,  MARC  scientists  outlined  the  research 
objectives  for  each  group  of  cattle .  • 

Major  developments  of  facilities  ovit lined  on  the  tour 
included  a  3600  head  capacity  f eedlot.  for  beef  cattle  growing 
and  finishing  program  and  cow-calf  confinement  feeding  research, 
new  headquarters  laboratory  and  office  complex,  and  feed  mill 
and  animal  research  facilities . 

A  brief  tour  of  the  sheep  research  faci-litles  and  discussion 
of  sheep  research  prograjns  waR  aIbo  included. 
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l^JELCOME  STATEM5]}TT 
H.  E.  Hodgson^  Director 
Aniinal  Science  Research  Division 

It  is  a  pleasure  for  me  to  welcome  each  of  you  to  the  U.S. 
Meat  Animal  Research  Center  and  to  wish  you  every  success  in 
your  meetings  .    I  believe  it  is  significant  that  the  Committees 
of  the  three  regions  are  meeting  together  at  this  time  and  at 
this  place . 

A  perusal  of  the  program  before  you  suggest  that  important 
questions  regarding  elements  of  breeding  research  are  to  come 
under  intensive  examination  and  review.    We  are  pleased  that 
our  colleagues  from  Canada  are  here  to  inform  us  of  their 
research  and  related  programs . 

I  note  that  considerable  emphasis  is  being  placed  on 
cooperation  in  this  research  and  how  to  more  effectively  plan^ 
promote  and  execute  cooperative  research  across  State  lines  ^ 
between  Federal  and  State^  and  across  country  borders.  This 
is  as  it  should  be.    We  all  are  in  this  work  together^  we  are 
responsible  for  use  of  public  funds ^  we  are  working  for  the 
same  interests^  and  we  all  stand  to  gain  by  working  together. 
There  is  much  to  do  and  enough  room  for  all  the  scientists  we 
can  bring  to  bear  on  existing  problems^  both  State  and  Federal. 

We  are  glad  for  the  opportunity  to  show  you  the  progress 
that  has  been  made  and  the  present  status  of  the  USi/IARC .    To  us 
progress  has  been  slow  only  because  financing  has  been  s lowed 
but  we  are  very  much  on  the  way.    The  staff  here  is  dedicated 
and  has  made  unusual  progress  under  the  conditions .    The  move 
into  the  new  facility  soon  to  be  made  will  be  a  milestone  of 
progress  .    We  can  now  begin  staffing  our  scientists  as  fast  as 
funds  will  permit. 

I  continue  to  view  this  Center  as  an  outstanding  facility 
and  a  needed  one  to  help  conduct  the  required  research  on  meat 
animals .    While  it  may  carry  the  Federal  labels  it  is  here  to 
produce  information  that  is  needed  and  will  be  useful  to  the 
meat  animal  producers .    The  program  will  be  a  cooperative  one 
to  the  extent  that  we  all  will  make  it  so  and  it  will  supplement 
and  complement  that  which  is  being  done  by  other  institutions 
working  on  meat  animal  research.    In  this  regard  it  is  our 
intention  to  make  this  program  truly  a  part  of  the  total  national 
cooperative  program  for  beef  and  meat  animal  research.  I 
anticipate  that  many  of  the  projects  at  the  Center  will  be 
contributing  ones  to  appi^opriate  regional  research  projects  in 
the  different  regions  . 
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As  you  Imow,  the  beef  cattle  industry  is  presently  under- 
going revolutionary  changes and  these  changes  will  continue. 
This  is  particularly  true  of  the  breeding  aspects .  Similar 
changes  are  needed  in  other  aspects  of  production.    In  order  to 
properly  guide  these  changes  new  information  is  needed  and  this 
information  must  come  from  the  research  laboratories .  The 
challenge  to  all  of  us  is  to  come  up  with  this  needed  information. 
The  additional  challenge  is  to  keep  abreast  and^  insofar  as 
possible,  ahead  of  the  game  so  that  the  industry  can  be  served 
effectively. 

.  So  welcome  and  good  success  in  your  work. 
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THE  EEEF  CATTLE  II\TDUSTRY--ITS  NA'TUKE  AND 

mnjm  research  requirs£vIents 

Lav on  J.  Sumption 
Staff  Member^  Ankony  Angus  Corp._,  Stanford,  Montana 
Consulting  Geneticist,,  Prairie  Mijiial  Breeding 
Enterprises  Ltd.^  Edmonton^  Alberta 

It  is  a  special  privilege  to  return  to  the  company  of 
many  former  colleagues  on  the  occasion  of  your  first  joint 
meeting  jja  ten  years  -when  you  are  inspecting  the  results  of 
early  development  of  a  ne-w  research  station  that  will  represent 
significantly  increased  activity  in  "beef  cattle  research  and 
•while  you  are  reappraising  your  total  research  programs.  It 
will  be  pleasant  to  participate  again  in  your  challenging  forum 
of  critical  debate .    Much  of  what  I  have  to  say  has  been  debated 
with  many  of  you.    Some  new  thoughts  and  further  convictions  may 
be  underscored.    It  is  encouraging  that  more  of  you  agree  with 
me  now  than  when  I  first  started  attending  regional  animal 
breeding  meetings  in  1954-1 

Your  meeting  chainnan  has  invited  me  to  express  my  own 
biases  on  the  indicated  topic  which  I  will  limit , drastically 
as  a  result  of  kind  advice  given  me  in  the  mid  1950's.    On  the 
occasion  of  reading  my  Ph.D.  thesis  literature  review,  Dr. 
Joseph  Gall,  the  well  known  cytologist  ai>  Minnesota^  made  only 
one  summary  comment  which  was  more  worthwhile  than  detailed 
editing — "You  don't  have  to  justify  the  whole  field  of  genetics  I 

For  me  to  review  again  at  length,  the  well  worn  cliche 
that  beef  cattle  breeding  is  undergoing  tremendous  change, 
^  . implying  in  vague  platitudes  that  change  may  represent  progress, 
would  be  a  serious  waste  of  the  time  we  need  for  orientation 
toward  the  tough  issues  at  hand,  namely  the  efficient  use  of 
our  resources  to  maximize  the  improvement  rate  for  carefully 
chosen  economic  traits  .    Just  as  we  have  crossed  the  threshold 
of  the  space  age  and  the  dawning  of  the  age  of  Aquarius,  cattle 
breeding  is  evolving.    We  are  participants  in  the  da\'7ning  of 
the  age  of  Industrial  Animal  Breeding.    The  way  was  paved  for 
cattle  breeders  by  applications  in  corn,  poultry  and  to  a 
lesser  extent  swine .    Although  frequent  reference  has  been 
made  to  these  forerunners  in  other  species  as  a  potential 
pattern  of  what  could  happen  to  cattle  breeding,  few  research 
workers  have  seriously  considered  the  implications  on  industry 
structure,  opportunities  for  changing  profit  centers  in  the 
beef  industry  or  the  extreme  challenge  it  poses  for  professional 
animal  breeders  .    I  would  like  to  suggest  to  you  from  first  hand 
observation  that  Industry  Cattle  Breeding  has  arrived;  it  plans 
a  long  tenure  as  a  serious  customer  for  ideas  and  to  be  a  respon- 
sible source  of  germ  plasm  for  commercial  production.    If  you 
find  I  have  been  influenced  heavily  by  the  views  of  Lerner  and 
Donald,  I  will  readily  plead  guilty,  together  with  experience 
gained  during  a  limited  amount  of  industry  consulting  during 
the  past  twelve  years . 
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Kow  tliat  my  orientation  has  chsnged  from  a  producer  of 
evidence  to  a  consiimer^  I  want  to  thank  you  especially  for 
giving  me  an  opportunity  at  this  meeting  to  make  some  obser- 
vations and  certain  urgent  requests .  ' 

Time  Consciousness 

We  must  increase  our  concern  for  time  in  cattle  breeding. 
Although  there  has  been  a  great  deal  of  optimism  about  cattle 
breeding  recently^  I  would  suggest  that  generally  beef  cattle 
breeding  has  been  a  depressed  area  that  is  lucky  to  have  escaped 
the  scrutiny  of  welfare  agencies .    Though  economic  crises  have 
occur  red    the  most  serious  problem  has  been  the  idea  crisis  . 
There  has  been  an  inordinately  long  generation  interval  between 
a  useful  idea  to  major  action  programs.    The  gestation  length 
has  been  excessive;,  the  births  have  been  difficult  even  though 
some  of  the  ideas  werenVt  really  so  large ^  the  birth  canal  of 
acceptance  was  small  and  almost  always  it  has  been  a  backwards 
calf.    We  should  be  cognizant  of  the  most  likely  causes  of  these 
long  generation  intervals  which  include: 

1.    Hyperconservatism  of  professional  animal  breeders  and  their 
colleagues  in  animal  science  teaching  and  extension.    It  wish 
to  dwell  on  this  matter.    Although  we  have  been  reasonably 
successful  in  eliminating  the  witchcraft  and  qLiackery  from 
teaching  and  practice  in  animal  nutrition,,  management  and 
physiology^  the  same  departments  (perhaps  even  the  same 
people)  are  still  mixing  sizable  helpings  of  folklore  in 
with  scientific  animal  breeding.    Practical  breeders  have 
received  entirely  different  recommendations  from  different 
staff  members  in  the  same .  department .    The  only  way  I  can 
help  you  with  that  problem  is  to  remind  you  and  your 
administrators  that  it  exists;  you  can  increase  your 
effectiveness  if  you  can  get  on  a  similar  wave  length. 

Another  symptom  of  narrowness  is  to  examine  the  percentage 
of  cattle  breeding  research  in  the  United  States  regional 
projects  conducted  with- registered,  straightbred ,  purebred 
Angus  and  Heref ords .    However>  during  all  the  years  since 
the  regional  projects  were  initiated,  more  than  15  breeds 
of  cattle  were  present  in  Worth  America. 

How  often  have  you  used  that  time -honored  but  useless 
political  statement  "there  are  good  ones  in  every  breed] 
all  you  have  to  do  is  find  them"  without  referring  to  the 
necessity  of  achieving  a  high  Epjiulation  frequency  of  the 
best  perforni.ng  material  quickly  that  animal  imprrjvemenh 
procedures  will  permit  us  to  produce? 
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Part  of  the  conservative  political  cloak  animal  "breeders 
have  worn  is  one  of  telegraphing  their  criticisms  by  saying 
"l  know  breeders  of  Breed  X  are  going  to  be  upset  about 
these  results,,  but...".    Is  it  not  time  to  speak  cooly  and 
logically  from  your  research  evidence  and  your  most  carefully 
considered  predictions  without  either  weakening  your  message 
or  giving  it  emotional  overkill?    Please  tell  it  like  it 
really  is  and  reserve  the  business  decisions  of  application 
for  the  industry.    Research  not  politics  is  your  business. 

I  have  heard  this  group  pay  great  homage  to  purebred  breeders 
and  breed  organizations  and  place  great  reliance  in  the 
future  of  precisely  this  same  structure  as  the  medium  for 
genetic  improvement  programs .    Have  you  examined  your 
objectivity  on  this  matter  lately?    The  only  thing  we  know 
we  received  from  the  renowned  breeders  of  the  past  are 
animals ;  the  real  issue  is  how  the  industry  will  use  these 
most  necessary  resources  and  what  structure  will  best  serve 
total  needs  to  maximize  increased  rates  of  efficient 
production.    In  the  past^  new  organizations  with  new 
approaches  (including  the  first  companies  to  undertake 
industrial  animal  breeding  programs )  received  unfavorable 
treatment  at  the  hands  of  most  professional  animal  breeders 
and  especially  their  colleagues  who  were  not  animal  breeders  . 
Although  this  matter  has  changed^  there  is  an  emotional 
tendency  to  identify  closely  V7ith  the  small  farmer -breeder 
whose  applied  population  genetics  non -program  frequently 
represents  an  exercise  in  near  futility.    Just  as  we  examine 
alternative  breeding  systems  for  population  improvement  it 
is  time  for  you  to  examine  carefully  alternative  structures 
for  the  industry  you  may  serve  in  the  next  20  years  and  your 
relationship  to  it.    These  are  the  key  messages  from  (a) 
Lerner  and  Donald,  (b)  the  annually  unused  genetic  improve- 
ment potential  of  our  national  herd,  and  (c)  future  economic 
pressures  on  efficient  cattle  production. 

Some  professional  animal  breeders  still  judge  conventional 
livestock  shows'.    Apparently  the  correlations  between 
conformation  and  productivity  are  approaching  unity  as  a 
result  of  evidence  reported  in  the  past  year  I    I  don't  wish 
to  spend  any  more  time  condemning  shows  however  because  they 
do  represent  a  pleasant  social  event.    More  emphasis  is  now 
given  to  weight  for  age  and  carcass  contests  that  acquaint 
youth,  adults,  and  other  consumers  with  the  product. 
Furthermore,  there  is  a  movement  to  establish  cattle  as 
industrial  exhibits  in  State  Fairs  cwnpeting  directly  for 
business  through  describing  their  breeding  program  rather 
than  asking  the  general  public  to  pay  breeders  to  exhibit 
cattle  in  the  show  ring.    The  Montana  State  Fair  was  the 
first  one  to  eliminate  competitive  live  showing,  much  of  it 
because  of  the  pioneering  efforts  of  Lloyd  Schmitt,  Ankony's 
Montana  manager  (as  a  matter  of  fact,  the  first  time  I  ever 
washed  cattle  for  a  fair  was  for  this  industrial  exhibit  I ) . 
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2.    Conservatism  of  private  breeders --who  have  an  economic 

enterprise  to  protect^  for  which  the  status  quo  often  seems 
the  safest  course.    Tb.eir  natural  tendencies  are  frequently 
fortified  by  the  mixed  ^iews  they  receive  from  various 
university  staff;  livestock  judges^  salesmen^  commission 
men/  other  breeders  and  their  customers . 

3-    Industry  rules  and  systems — can  be  major  deterrents;  for 
example:' 

a .  Worship  of  the  600  lb .  beef  carcass 

b .  Dwelling  on  elements  of  shape  or  color  that  have  no 
direct  economic  value 

c.  Restrictive  A.I.  policies  of  breed  societies. 

k.    Failure  to  understand  the  total  business  elements  of  cattle 
production  from  conception  through  marketing^  consumption 
and  financial  analysis  of  alternative  systems  .    A  very  wise 
person  whom  many  of  you  know  observed  recently  that  he 
doubted  that  there  was  any  other  business  in  which  so  many 
primary  producers  had  so  much  invested  that  knew  so  little 
about  the  final  product  and  its  processing. 

5.    lack  of  awareness  of  world  industry  developments  through 
inadequate  communication  and  travel.    It  pays  to  know  what 
innovating  neighbors  both  near  and  far  are  doing. 

I  would  plead  with  you  to  provide  leadership  to  create  a 
climate  of  thought  in  which  it  is  possible  to  shorten  the 
interval  from  idea  generation  to  industry  action . 

Structure  of  Beef  Breeding  in  the  Future 

Specification  consciousness  is  increasing  in  the  cattle 
business^  as  cattle  breeders  evolve  genetic  inputs  to  deliver 
a  specific  output .    Most  of  what  I  will  describe  in  this  section 
is  by  no  means  prophetic  because  it  already  exists  somewhere 
in  the  North  American  beef  industry.    The  main  point  for  debate 
is  the  extent  of  impact  of  these  concepts  and  practices: 

1.    There  will  be  a  total  orientation  toward  systematic  utili- 
zation of  heterosis .    Economic  needs  alone  will  force  use 
of  methods  designed  to  capitalize  on  these  attractive 
increases  in  productivity.    The  emphasis  on  specific 
crossing  of  three  or  more  breeds  will  grow  if  the  profit 
advantages  at  the  terminal  cross  level  are  great  enough 
despite  the  higher  specialization  these  systems  demand. 
Breeding  companies  will  evolve  innovative  systems  to  produce 
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hybrid  heifers  in  large  numbers .    This  movement  is  already 
operative  for  both  internal  use  and  sale  in  several  states 
and  provinces^  most  commonly  with  Angus  x  Hereford  cows 
mated  to  Charolais  bulls .    The  use  of  Holstein  and  Brown 
Swiss  cross  cows  is  increasing. 

2 .  Seed  stock  breeders  are  more  likely  to  maintain  two  or 
more  breeds  to  provide  more  of  the  genetic  input  for  a 
complete  controlled  heterosis  program.  Their  business 
policy  will  be  "how  can  I  breed  a  better  crossbred  product." 

Within  15  years  it  is  not  only  possible  but  likely  that 
less  than  ten  breeding  companies  will  produce  most  of  the 
genetic  stocks  used  by  commercial  cattlemen  because: 

a.  There  is  a  favorable  business  opportunity.    Nobody  has 
any  genetic  "lead  time". 

b .  These  companies  will  be  prepared  to  maximize  improvement 
rate  by  selection  within  and  between  populations . 

c.  Extensive  financial  and  professional  resources  are 
required  to  engineer  and  merchandise  superior  meat 
animal  germ  plasm  and  develop  a  sufficient  variety  of 
populations  to  satisfy  markets  for  different  environ- 
mental situations . 

d.  The  market^  both  at  the  level  of  the  cattlemen  and  beef 
buyers  is  becoming  more  specification  conscious^ 
requiring  more  intensively  specific  efforts  than  most 
breeders  are  willing  or  able  to  provide . 

It  would  be  s^orprising  if.. there  were  not  a  difference  of 
opinion  on  this  prediction.    It  might  be  well  to  see  how 
many  seedstock  herds  in  any  breed  provide  a  majority  of  the 
germ  plasm  now.    I  suspect  that  actual  count  might  be  less 
than  one  third  of  your  first  estimates . 

Major  breeding  companies  will  supply  both  semen  and  bulls 
to  permit  development  of  specification  programs  of  high 
genetic  merit.    Present  artificial  insemination  companies 
either  will  control  the  breeding  structure  of  cow  herds 
supplying  their  stud  bulls  or  the  companies  will  be  owned 
by  breeding  organizations  who  have  such  a  structure . 

3 .  There  will  be  a  quickening  pace  of  improvement  because  of 
economic  demands  the  most  important  of  which  is  breed  and 
breeder  competition.    The  Charolais  breed  jarred  Worth 
Americans  cattle  industry  out  of  30  years  of  lethargy  and 
pendulum  swinging.    Canada *s  breed  importation  served 
permanent  notice  that  things  will  never  be  the  same  again. 
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Without  these  t\TO  factors,  perforaance  selection  and  syste- 
matic crossbreeding  might  have  moved  much  more  slowly.  Now 
beef  producers  will  take  a  second  look  at  nearly  any  plausible 
program  and  va.riety  of  genetic  raw  material. 

To  be  competitive breeders  know  they  must  have  valid 
performance  data .    This  is  not  easy  with  the  newly  imported 
breeds  (mainly  bulls )  that  have  no  North  American  "track 
record".    Extensive  progeny  tests  are  underway  to  compare 
ind-ividual  sires  of  new  breeds  including  sire  groups  from 
"the  competition"  to  put  breeds  in  perspective  with  one 
another.    For  example^  one  private  Canadian  cattle  breeding 
company  has  established  a  policy  to  place  each  of  their 
imported  bulls  on. progeny  test  immediately^  together  with  a 
standard  carry-over  bull  so  accurate  ranking  of  all  their 
bulls  will  be  accomplished.    As  a  further  example,  one  of 
Ankoney's  hew  industry  services  is  a  National  Sire  Evaluation 
program  for  sire  progeny  testing.    It  was  started  with  20 
Charolais  bulls  in  I969.    In  1970^  NSE  was  expanded  to 
include  all  Limousin  sires  then  available  for  A.I.  use  in 
the  United  States,  on  a  test  at  one  location,  with  50  calves 
anticipated  from  each  sire.    The  policy  will  be  to  test  all 
new  sires  for  which  suitable  arrangements  can  be  made. 
Never  will  so  much  be  known  about  all  the  foundation  sires 
of  a  breed  so  quickly  by  so  many  breeders  .    Custom  progeny 
testing  services  will  be  offered  to  other  breeds  on  demand . 

Regarding  future  business  structure,  there  is  another 
sensitive  area  dealing  with  weaning  procedures  .    Record  of 
performance  work  is  past  the  strictly  educational  stages  for 
the  cattlemen  who  are  most  vitally  concerned .    Some  breeders 
have  begun  to  look  at  R  .0 .P .  work  as  your  program  rather  than 
business  effort  for  which  they  should  bear  total  responsibility. 
Is  it  time  for  University  livestock  .extension  personnel  to  wean 
themselves  from  this  business  service  of  record  collection  and 
get  on  with  other  educational  work  (e.g.  use  of  the  existing 
records  in  optimum  selection  and  mating  systems)?    How  many 
states  have  their  own  independent  beef  performance  data  processing 
systems?    Are  they  still  being  used  in  an  educational  phase  or 
should  you  be  weaning  yourselves  from  this  area  of  competition 
with  private  enterprise?    The  weaning  process  probably  would 
reduce  the  total  number  ox  herds  involved  in  collecting  perfor- 
mance data;  I  am  not  convinced  it  would  seriously  change  the 
number  who  use  these  records  as  vital  business  tools  .  The 
national  volume  of  beef  performance  records  is  not  large 
enough  to  support  many  private  data  processing  businesses . 
The  amount  of  potential  business  drained  off  by  highly  subsidized 
state  programs  may  be  just  sufficient  to  stifle  full  development 
of  the  most  innovative  private  services .    If  your  job  is  to 
foster  understanding  until  sound  ideas  have  been  translated  into 
effective  action,  we  hope  you  keep  x>e-rsx>ective  to  recognize  when 
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it  is  time  to  withdraw.    Vie  don't  believe  the  argument  is  valid 
that  you  would  lose  contact  with  breeders  if  someone  else  weighs 
the  cattle  and  processes  the  records .    If  so^  you  never  had  a 
good  business -educational  relationship.    If  you  stop  doing 
chores  you'll  have  more  time  for  education. 

V/hether  we  agree  on  what  changes  may  occur  in  the  beef 
industry  structure  relative  to  your  role  in  it  is  not  important. 
The  significant  thing  for  us  all  to  recognize  is  that  old 
traditional  approaches  will  be  as  outdated  as  a  barn  full  of 
1965  bulls .    How  will  you  respond? 

Research  Plans 

In  the  past  ten  years    the  attitude  of  cattlemen  toward 
research  has  changed  drastically.    Unfortunately^  the  questions 
that  were  considered  too  "far  out"  a  few  years  ago  to  secure 
popular  support  now  require  answers  rather  than  the  initiation 
of  the  research  to  reach  conclusions .    We  return  to  the 
necessity  of  time  consciousness  on  your  part.    VJhether  you 
like  the  risks  or  not  we  expect  workers  in  animal  breeding 
research  to  look  way  ahead ^  do  the  "far  out"  work  and  get  the 
answers  while  they  are  still  ahead  of  industry  requirements. 
How  else  can  research  contribute  efficiently  to  leadership  and 
progress?    You  have  to  consider  target  dates  for  when  your  work 
will  be  ready  for  public  consumption.    If  you're  projecting 
work  now  that  is  required  by  the  industry  much  before  19^0^ 
you  haven '  t  p;ot  time  and  should  re -align  the  use  of  your 
resources  .    The  industry  will  have  to  make  its  own  guesstimates 
and  look  to  you  only  for  confirmation^  which  is  not  the  most 
satisfying  role . 

In  order  to  do  this  kind  of  work  you  must  have  an  academic 
and  administrative  environment  that,  provides  full  resource 
support.  Finances^  and  competent  technical  personnel  are  vital 
but  secondary  to  a  favorable  climate  of  thought  that  stimulates 
the  very  best  from  its  scientists^  and  interprets  their  role  to 
the  public  in  the  most  positive  way. 

Let  us  examine  some  areas  of  work  that  require  comments : 

1.  Parameter  estimates --new  heritability  values  we  do  not  need . 
I  tend  to  agree  with  H.  P.  Donald^  "...  tell  me  the  trait 
and  I'll  tell  you  the  heritability."    The  industry  does 
need  to  know  more  about  realized  heritabilities  derived 
from  comparing  alternative  improvement  programs  which  we 
have  never  provided  to  date . 

2 .  Breed  evaluation — is  pertinent  relative  to  choice  of 
foundation  material  for  tomorrow's  specification  breeding 


programs.    Animal  breeders  lost  the  ball  in  the  first  phase 
of  this  effort  (with  a  few  exceptions  such  as  the  continued 
encouragement  offered  by  Ralph  Phillips  and  the  late  R.  T. 
Clarke  who  pleaded  with  us'  to  evaluate  new  source  materials ) . 
Now  private  enterprise  in  North  America  has  applied  enough 
pressure  to  get  us  moving  again. 

No  longer  does  the  "one  breed"  economy  apply.    Breeds  must 
be  evaluated  at  the  crossbred  level  to  arrive  at  combinations 
both  for  seedstock  building  programs  and  commercial  cross- 
breeding . 

Some  of  you  will  be  sensitive  about  an  article  to  appear  in 
the  cattle  press  shortly  on  breed  evaluation,  contributed 
by  several  workers  at  this  meeting.    This  article  was 
planned  only  to  review  what  is  presently  ImoWn  or  estimable, 
predicated  on  the  fact  that  cattlemen  must  make  some  decisions 
now  regarding  breed  choices  while  additional  data  is  gathered. 

We  do  not  expect  experiment  stations  to  do  all  of  this  work 
alone ,    You  cannot  devote  enough  resources  to  this  one  area . 
However,  please  do  your  share  and  cooperate  with  private 
breeders .    You  can  make  a  special  contribution  in  evaluating 
maternal  performance  of  breeds  because  industry  will  not  do 
that  part  accurately.    We  hope  you  will  work  well  beyond  the 
presently  accepted  range  (e.g.  Cartwright's  "Ajax"  project 
with  Jersey  X  Angus  cows  mated  to  Charolais  bulls). 

Selection  studies --need  to  be  increasingly  ..specialized . 
The  t)lateau  effect  must  be  effectively  partitioned.  I 
believe  one  segment  is  caused  by  idea  loss  of  the  researcher- 
breeder  whereas  the  other  is  undoubtedly  a  loss  of  useful 
genetic  variance.    There  are  still  too  few  projects  aimed 
at  comparing  contrasting  foundation  populations  where  a 
deliberate  attempt  has  been  mad.e  to  increase  genetic' 
variance.    We  have  numerous  examples  in  plant  and  lab 
animal  breeding  to  suggest  its  value  but  we  are  as  narrow 
in  our  thinking  as  the  Holstein-Leghorn  straight -jacket 
that  restricts  the  action  of  some  of  our  colleagues . 
Please  pardon  me  if  I  fail  to  advocate  relaxed  selection 
lines  for  beef  cattle  because  there  is  probably  no  other 
species  that  has  been  in  such  a  prolonged  state  of  relaxed 
selection. 

Cow  efficiency  studies — represent  true  interdisciplinary 
work.    We  need  your  help  desparately  on  this  matter.  We 
know  it  will  demand  your  best .    Should  we  design  breeding 
systems  to  use  genetically  small  cows  or  is  it  economical 
to  restrict  through  feeding  the  genetic  potential  for  mature 
weight  to  achieve  lower  maintenance  requirements? 
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5.  Cross tix-ecdirig  £;rs'^  ms-'What  is  the  laost  efficient  vay  to 
coinb.ine  and  use  pX'^d  .ctive  breeds  that  r^\e  -widely  different 
genetic  traits?    These  workers  vho  find  specific  crossing 
too  awkward  for  general  industry  use^,  shou-ld  submit  evidence 
from  valid  experiraeuts  proposing  more  efficient  systems . 

6.  Pilot  breeding  experiments --with  computers,  mice_,  pigs  and 
sheep  all  represent  -laboratory  work  for  the  cattle  industry 
and  provide  a  means  of  testing  methods  before  the  final 
screening  of  the  most  promising  residual  is  attempted  with 
the  slow  generating_,  expensive  cattle  beast . 

One  major  policy  issue  deserves  comment  at  this  point. 
We  do  not  e^rpect  research  workers  to  turn  out  "finished"  germ 
plasm  ready  for  industry  use.    I  do  not  believe  you  are  geared 
for  it .    To  complete  the  "fine  tuning"  and  to  maintain  source 
material  you  would  occupy  resources  that  we  believe  must  be  used 
otherwise.    At  one  time  you  could  have  performed  that  function 
when  the  industry  was  not  equipped,  but  that  era  is  past .  However, 
you  cannot  escape  responsibility  for  providing  us  with  evidence 
that  -vTill  help  us  build  better  breeds,  even  if  it  means  burying 
certain  unproductive  breeds  . 

Buildinp;  the  Germ  Plasm  Resource  Pool 

This  program  deserves  special  consideration  because  this 
is  the  source  of  raw  material  for  long  term  improvement .  At 
this  meeting  you  will  discuss  progress  in  the  Canadian  program 
and  its  cooperation  with  Clay  Center .    In  developing  its  o-^m 
cattle  quarantine  station  the  United  States  can  learn  from 
Canada : 

1.  The  Canadian  industry  applied  the  pressure  to  initiate  the 
program  once  techniques  were  adequate  to  protect  national 
herd  health;  the  idea  did  not  originate  with  government 
alone .    Then  it  took  the  courage  and  forthright  action  of 
Harry  Hays,  then  Minister  of  Agriculture,  to  set  the  program 
in  motion . 

2 .  There  are  many  other  productive  breeds  available  in  the  world, 
besides  the  British  breeds  which  have  dominated  the  picture 
up  to  now. 

3 .  U  .S .  breeders  demonstrated  a  healthy  interest  in  the 
imported  breeds  by  pujrchasing  cattle  and  semen  from 
Canadians,  a  great  help  to  the  private  balance  of  payments, 
of  Canadian  importers . 

h*    Policies  on  permit  distribution  have  varied  and  have  had 
only  a  limited  reflection  of  genetic  planning: 
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a.  D'jrlng  the  first  two  years the  program  was  not  limited 
to  cattle  owners.    Generally,  a  single  importer  was 
granted  only  one  permit  per  year.    Wo  o^mership  require- 
ments were  imposed,  that  is,  the  importer  could  divest 
himself  of  the  title  at  any  time.    A  majority  of  the 
first  two  shipments  were  sold  and  moved  to  the  United 
States  within  six  months  after  release  from  quarantine . 

b.  No  attempt  has  been  made  to  restrict  the  numbers  per 
breed,  the  breeds  or  the  sex  ratio  of  imported  cattle 
from  eligible  areas,  which  at  first  included  only  France, 
later  Switzerland. 

c.  More  recently  the  import  applications  have  been  limited 
largely  to  cattle  owners  who  sign  an  affidavit  to  hold 
title  to  imported  stock  for  three  years .  Applicants 
must  file  an  intended  breeding  program  including  a  plan 
for  future  importation,  testing  and  selection.  The 
objective  of  this  approach  was  to  attempt  to  place 
imported  breeds  in  herds  with  a  higher  probability  of 
contributing  to  breed  establishment  and  improvement  of 
national  genetic  resources .    In  practice  individuals 
have  still  received  only  a  few  (e.g.  1-4  permits)  per 
year.    To  instire  greater  use  of  imported  cattle  to 
increasing  Canada's  national  herd  resources,  direct 
imports  or  female  progeny  born  to  imported  dams  cannot 
be  moved  permanently  to  the  United  States  for  three 
years  .    Bull  progeny  can  be  exported  upon  application . 
Generally,  applications  for  different  breeds  have  been 
approved  in  direct  proportion  to  the  indicated  interest 
without  regard  to  the  numbers  previously  imported.  The 
same  breeder  has  not  been  eligible  to  import  more  than 
one  new  breed . 

d.  Officially,  knowledge  of  the  successful  applicants  has 
been  a  "confidence  between  the  applicant  and  the  Minister 
of  Agriculture,"  except  for  note  comparing  that  would 
logically  occur  among    acquaintances  until  importation 

is  completed.    This  policy  has  permitted  the  seller- 
e:icporter  to  deal  with  the  importer  individually  for  one 
or  two  animals  with  the  net  effect  of  increasing  the 
average  price  per  animal. 

e.  The  government  imported  cattle  beginning  with  the  third 
year,  for  research  purposes,  but  of  the  same  breeds  as 
private  importers .  , 

f .  The  total  annual  quarantine  station  capacity  is  more 
than  600  cattle,  divided  among  one  quarantine  at  Grosse 
lie  and  two.  on  St.  Pierre,  a  Fx-enoh  island  off  Eastern 
Canada • 


I  would  suggest  the  follo\7lng  matters  are  fundamental  to 
the  United  States  animal  importation  program, 

a.  General  policy- -should  be  established  by  a  government 
body  vith  advisory  participation  by  livestock  breeders . 
This  body  could  operate  in  the  public  interest  for 
development  of  natural  resources  in  exactly  the  same 
vay  as  germ  plasm  development  for  plants,  soil  conser- 
vation practices mineral  resource  use  policy,  etc. 
This  is  the  level  where  you  the  professional  animal 
breeders  should  provide  your  views  .    Many  of  you  need 
to  acquaint  yourselves  thoroughly  with  a  greater  array 
of  the  world  ^s  germ  plasm  than  you  now  know  in  order 
to  advise  intelligently. 

b.  Material  choice--which  species  should  be  considered? 
So  far  the  total  emphasis  in  Canada  has  been  on  cattle 
because  of  industry  interest,  and  adequacy  of  health 
tests .    Should  the  program  be  broadened? 

Importation  costs  to  importers  and  government  are 
high  enough  so  that  an  annual  review  is  Justified  to 
consider  the  species,  breeds,  relative  numbers  per 
breed  and  the  sex  ratio  per  species — ^breed  combination. 
Industry  demayid  should  be  conditioned  by  sound  genetic 
plar.ning.    For  example,  in  the  Canadian  program  there 
has  been  continued  interest  to  inrport  Charolais  long 
beyond  the  numbers  required  for  adequate  genetic 
sampling .    Heavy  emphasis  is  given  to  importing  females 
when  the  genetic  contribution  of  a  female  to  the  multi- 
plication of  the  national  herd  is  highly  restricted, 
coupled  with  the  fact  that  this  perpetuates  the  purebred 
philosophy,  when  in  fact  we  may  not  wish  to  have  North 
American  cattle  that  completely  identify  with  the 
genetics  of  the  original  source  material.    It  is  likely 
that  some  domestic  Charolais  cattle  will  remain  under- 
appreciated in  total  performance  value  because  it  has 
been  more  fashionable  to  have  the  French  background 
even  if  unappraised  for  performance. 

c .  Source  of  material --what  countries  have  material 
deserving  consideration?    If  these  areas  are  presently 
"off  limits"  health -wise,  what  measures  can  be  adopted 
to  evaluate  potential  by  (i)  conducting  research  in  the 
original  area,  sending  known  parent  material  from  North 
America  if or  comparison  and/or  (ii)  beginning  a  progression 
of  country  by  country,  island  by  island  transfers  to 
bring  useful  genetic  samples  to  regions  from  which 
importation  is  feasible .    This  suggests  a  long  term 
commitment,  but  I  believe  we  expect  to  be  engaged  in 
livestock  productioa  long  enough  to  justify  realistic 
inputs . 


Eligible  parti'^ipants --this  is  a  pro'blem  plagued  "with 
a  coinbination  of  genetic  and  political  logic  .  There 
are  two  general  levels  of  approach.    In  the  general 
public  interest,  government  justifiably  could  be  the 
sole  importer,  devising -a  sensible  formula  for  subse- 
quent release  of  useful  seeds tock  to  the  industry. 
Alternatively,  a  government -industry  cormnittee  must 
choose  from  among  thousands  of  applicants  who  have  the 
most  plausible  breeding  programs  and  are  likely  to 
provide  for  the  most  effective  testing  and  multiplication 
of  the  new  resources .    Either  approach  can  serve 
industry  requirements .    Immediate  private  participation 
has  insured  broader  early  testing,  general  public 
interest  and  speculation  (not  totally  undesirable ) . 
In  the  interests  of  devising  a  program  that  will  insure 
establishment  of  genetically  viable  herds,  it  would  be 
better  to  provide  a  few  breeders  per  breed  with  suffi- 
cient imported  animals  to  (i)  require  a  major  financial 
commitment  insuring  serious  business  efforts,  (ii) 
permit  a  breeder  to  acquire  enough  animals  at  one  time 
to  allow  for  orderly  genetic  development  of  a  nucleus 
herd.    Then  there  is  the  political  issue.    However,  if 
there  are  2000-3000  applicants  for  5OO-7OO  imported 
animals  is  there  really  a  serious  difference  in  political 
risk  if  50-75  applicants  receive  5-10  animal  pemits  per 
applicant?    The  former  strategy  would  justify  shifting 
major  emphasis  to  other  applicants  in  subsequent  years. 

Nature  of  government  involvement --originally  only 
private  breeders  participated  in  Canada's  program. 
Now  the  government  has  become  an  importer  of  Simmental 
and  Limousin  to  (i)  participate  in  impartial  breed 
evaluation  and  (ii)  avoid  private  monopolistic  approaches 
on  early  semen  sales  .    Since  these  CD  .A .  programs  were 
initiated  there  has  been  sufficient  growth  of  private 
custom  progeny  tests  of  comprehensive  scope  to  obviate 
a  separate  government  breed  evaluation  program,  with 
the  possible  exception  of  appraising  maternal  traits 
of  new  breeds  (this  does  not  require  the  government  to 
be  an  importer).    Competitive  selling  has  prevented 
exorbitant  semen  prices .         .     ,  • 

At  this  point  I  believe  the  only  justifiable  partici- 
pation of  government  as  an  importer  is  to  introduce 
breeds  or  species  that  possess  potentially  valuable 
traits  but  the  animals  in  question  require  major 
research  and  development  to  engineer  a  genetically 
valuable  couomercial  entity.    Private  enterprise  may 
not  be  able  or  willing  to  make  the  investment,  but 
government  in  the  public  interest  may  do  so . 
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f .    Relationship  between  the  Canadian  and  the  eventual 

United  States  importation  program- -has  not  been  generally 
discussed  but  some  joint  policy  decisions  should  be 
resolved.    Eesource  development  will  not  be  well  served 
if  the  two  importing  countries  are  "competing"  in  the 
same  exporting  countries  for  the  same  genetic  material. 
Canada  has  the  lead  time  for  cattle  from  France^ 
Switzerland  and  no  doubt  very  soon  from  Italy  and 
Germany.    It  may  be  too  logical  to  be  acceptable  that 
the  United  States  should  explore  other  countries  which 
Canada  has  not  considered  and/or  direct  its  main 
attention  to  species  other  than  cattle  . 

The  cooperative  research  initiated  by  the  U.S.D.A,  at 
the  Meat  Animal  Research  Center  together  with  C.D.A.'s 
research  stations  at  Lacombe  and  Lethbridge^  Alberta^ 
and  Brandon^  Manitoba^  sets  a  real  precedent.    Let  us 
hope  it  will  foster  further  cooperation  on  policies  for 
use  of  livestock  importation  quarantine  facilities  and 
animal  breeding  research. 

VThither  Animal  Breeders 

In  the  near  future^  industry  developments  will  depend 
more  heavily  on  consulting  geneticists  than  on  animal  breeding 
research  workers  because  you  will  not  have  many  new  facts  to 
sell  for  sometime.    We  welcome  your  participation  as  consultants 
but  please  make  enough  of  a  commitment  to  put  yoior  "feet  to  the 
fire  I"    We  hope  you  will  share  your  thinking  with  us  so  we  can 
help  translate  your  best  ideas  into  industry  action .    It  is  our 
responsibility  to  provide  you  with  feedback  from  the  industry. 
We  are  talking  about  the  viability  of  a  partnership .  Industry 
recognizes  that  one  of  their  important  partners  for  progress  is 
research.    Consulting  geneticists  and  research  workers  can  . 
provide  two  vital  links  in  the  chain  of  communications  and 
action.    We  support  you  fully  in  establishing  research  programs 
that  will  answer  tomorrow's  questions  today'. 

There,  has  never  been  a  better  opportunity  to  apply  popu- 
lation genetic  concepts  to  large  animal  improvement  programs . 
Natural  business  evolution  and  the  gro^^th  of  animal  breeding 
knowledge  have  both  contributed  to  the  cattle  business  reaching 
a  stage  of  maturity  and  sophistication  that  can  be  defined 
truly  as  Industrial  Animal  Breeding.    The  industrial  climate 
has  never  been  more  receptive  to  your  most  progressive  ideas  . 
We  hope  you  will  give  us  yotir  very  best . 
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II^IPORTMT  BIOLOCtICAL  PM)  ECODJOMIC  PROBIEMS  Jm  THE 
SCOPE  OF  BEEF  CATTLE  BREEDIira  RESEARCH  PvEQUIRED ' 

L,  A.  S-vTxger 
The  Ohio  State  University 


I  thought  the  title  I  was  given  hinted  at  the  possibility 
of  some  different  lines  of  research  in  beef  cattle  breeding  in 
the  future.    Notice  the  word  biology.    We  also  inserted  that 
■word  in  the  first  objective  of  the  newly  written  regional  swine 
breeding  project.    Perhaps  our  research  will  become  more 
fundamental  in  terms  of  understanding  what  is  happening  and  why 
inside  the  beef  animal.    I  almost  said  that  our  research  will 
become  more  basic,  but  I  am  reminded  of  Herb  Kramer,  when  he 
was  the  brand  new  Director  of  the  Experiment  Station  at  - 
Nebraska,  terminating  the  usual  fruitless  discussion  of 
classifying  research  with  the  following  remarks.    "There  is 
good  and  bad  applied  research.    There  is  good  and  bad  basic 
research.    At  Webrasl^  we  are  going  to  do  good  basic  research 
and  good  applied  research  and  we  won't  necessarily  know  which 
is  which." 

Research,  including  agricultural  research,  has  come  to   .  . 
involve  so  much  money  that  two  things  have  happened  which  are 
detrmental .    (l)  Administration  has  proliferated  beyond 
reasonable  bounds,  and  (2)  the  political  involvement  has 
become  too  strong  an  influence.    The  net  result  is  that  the 
dollar  overhead  is  high,  the  overhead  for  the  researcher *s 
time  is  high  and  decisions  on  what  research  will  be  done  has  . 
moved  away  from  the  research  worker .    He  is  planning  projects 
to  "capture"  funds  rather  than  exercising  his  wisdom  in  deter- 
mining and  designing  research  projects .    Using  such  words  as 
interdisciplinary,  multidisciplinary,  team,  programmed,  problem 
solving,  task  force  as  well  as  pollution,  ecology  and  environment 
is  more  important  in  getting  funds  than  tackling  good  problems. 
We  will  have  to  make  up  our  minds  to  fight  this  battle. 

The  original  dream  of  USMARC  (then  referred  to  as  Hastings) 
as  I  shared  it  mostly  with  Keith  Gregory  but  also  Bob  Koch  and 
Dr.  Baker,  was  a  research  organization  where  somie  projects 
would  be  closely  planned,  tightly  run,  team  projects.  Others 
would  be  clearly  within  a  discipline  but  with  free  sharing  of 
ideas  and  suggestions  of  colleagues  of  all  disciplines .  Still 
others  would  allow  individuals  to  try  their  brainstorms 
relatively  unmolested .    I  hope  this  persists  along  with ; the 
more  idealistic  intent  of  incorporating  people  and  ideas  from 
other  stations  . 

I  look  on  future  beef  breeding  research  as  a  continuation 
of  going  after  the  fundamental  facts,  such  as  breed  and  heterosis 
effects  and  parameters  for  ma,ximi7.ing  the  efficiency  of  selection. 
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with  considerable  more  emphasis  on  unraveling  the  "biology. 
There  is  always  the  chance  for  that  hoped  for^  "but  usually  not 
planned  for_,  ma.jor  "br salrthrough  that  is  really  "big  guns"  in 
temc  of  basic  laiowlecge  or  apxj?.ication  or  usually  boths. 

Most  of  our  research  in  genetics  is  done  under  one  or  two 
management  schemes  .    If  we  get  out  answers  only  in  teiTQs  of 
production  traits  it  is  difficult  to  extrapolate  to  broader 
questions.    If  we  ujader stand  the  basic  phenomena  of  what 
happened  in  oujt  experiment e.g.  the  in's  and  out's  of  energy 
utilization,  we  are  in  a  better  position  to  argue  questions 
concerning  other  management  systems  or  economic  conditions. 
If  you  make  a  faulty  engine  run  better  simply  by  kicking  it, 
you  start  from  zero  again  the  next  time  it  goes  bad. 

We  have  already  learned  a  lot  about  selection  in  beef 
cattle.    Vie  have  yet,  however,  to  formulate  "net  merit"  very 
completely.    Of  course,  there  will  not  be  one  formulation  but 
several,  for  the  various  management  schemes  and  economic 
systems  that  do  and  will  exist.    Most  people  overemphasize  the 
instability  of  economic  values .    Our  industry  would  be  farther 
ahead  to  use  imperfect  selection  methods  that  are  the  best  we 
can  give  them  rather  than  use  imperfection  as  an  excuse  to 
ignore  this  tool. 

We  can  surely  assign  economic  values  to  feed  consumption, 
gain  as  it  reflects  the  costs  associated  with  time  and  carcass 
composition.    The  value  of  carcass  quality  is  more  difficult 
because  of  recent  and  anticipated  changes  in  grading  and  a 
lack  of  knowing  real  quality  traits .    Structiiral  soundness  is 
elusive  both  for  its  economic  value  and  knowledge  of  the  para- 
meters necessary  to  incorporate  it  into  a  selection  inde^r. 
Breeders  handle  this  trait  by  absolute  culling  levels,  but 
what  price  are  we  paying  in  an  overall  selection  scheme, 
especially  if  some  apparent  unsoimdnesses  really  are  not? 

The  economic  values  of  cow  traits  need  more  work. 
Maintenance  costs  seem  to  be  nearly  accounted  for  by  weight 
alone .    Lean-fat  composition  of  weight  must  have  some  small 
effect.    Apparently' fatter  cows  have  less  maintenance  cost. 
We  need  to  understand  more  accurately  the  dynamics  of  changing 
weights  and  degrees  of  finish  as  they  relate  to  costs.  Also, 
the  maintenance  cost  situation  under  different  kinds  of  grazing 
systems  must  be  determined.    Perhaps  this  could  be  investi- 
gated at  a  station  like  this  or  cooperatively  with  ranchers . 
Of  course,  the  genetic  and  environmental  correlations  of  cow 
traits  with  calf  traits  are  an  immediate  need .    I  have  suggested 
for  some  time  that  there  is  not  necessarily  one  kind  of  ideal 
beef  animal .    \'le  produce  meat  from  species  varying  tremendously 
in  size,  shape  and  carcass  characteristics  .    Perhaps  a  range  of 
sizes  of  beef  cattle  could  give  similar  returns  on  investment 
if  a  production  and  marketing  system  is  geared  to  each. 
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How  methodically  should  we  try  to  measure  heterosis  and 
especially  maternal  heterosis  in  carefully  designed  experiments 
as  breeds  change  and  more  breeds  must  be  evaluated?  Shouldn't 
we  concentrate  on  guessing  some  potentially  good  3  or  ^-way 
crosses  and  getting  adequate  data  on  their  overall  comparative 
performance?    I  know  of  no  area  in  our  meat  animal  breeding 
research  that  cries  out  for  regional  or  national  planning  more 
so  than  does  this  matter  of  evaluating  breeds  and  utilizing  them 
in  crossbreeding  systems . 

How  much  energy  is  required  to  build  and.  also  to  maintain 
fat  and  lean  tissue  other  than  the  energy  stored?    Bill  Flatt's 
work  with  dairy  cows  indicate  that  energy  storage  as  fat  on  the 
animal^  with  later  mobilization^  may  not  be  so  inefficient  after 
all.    \Jhat  is  the  nature  of  differences  jji  energy  utilization^ 
if  there  are  any  other  than  those  associated  with  time?  To 
what  extent  are  they  genetic?    If  we  would  disentangle  the 
consumption -gain-composition  complex,  with  its  circularity  of 
cause  and  effect,  and  Imow  the  genetic  and  environmental  para- 
meters, we  could  formulate  answers  to  many  practical  questions 
in  meat  animals . 

Experiments  where  fairly  large  numbers  of  animals  are 
individually  fed,  using  live  predictors  of  body  composition 
could  yield  data  on  these  questions  •    Groups  could  be  fed  at 
various  levels  of  gain  including  maintenance,  at  various  weights. 
In  this  way  the  differences  in  energy  costs  of  maintaining  and 
building  lean  and  fat  tissue  could  be  ascertained. 

The  data  suggest  a  positive  genetic  and  negative  environ- 
mental correlation  between  outside  fat  and  marbling.    If  this 
is  so,  what  is  the  explanation  in  terms  of  the  mechanisms  of 
depositing  fat?    Can  we  consistently  produce  lean  carcasses 
with  marbling?    And  the  obvious  counter  question,  do  we  need 
marbling?    We  must  remain  always  cognizant  of  reproduction.  I 
fear  the  tremendous  change  in  carcass  composition  of  the  hog 
has  left  us  with  a  critter  that  has  a  lower    overall  fitness 
in  his  environment. 

One  can  visualize  that  accuracy  of  selection  might  be 
increased  by  quantitative  measurements  of  hormones,  enzymes, 
etc.,  which  have  high  genetic  correlation  with  desired  production 
traits  and  perhaps  could  be  measured  early  in  life .    \Jhat  are 
the  chances  for  drastic  reductions  in  generation  interval? 
Could  gamete  development,  especially  for  males,  be  speeded  up? 
Might  we  learn  to  enhance  the  maturation  rate  of  germinal 
tissue,  either  in  vivo  or  in  vitro,  so  that  a  bull  calf  might 
be  "mated"  shortly  after  birth,  or  even  before?    Any  inroads 
on  this  would  be  helpful.    Perhaps  someday  a  fertilized  egg 
can  be  turned  into  a  functional  sperm  or  egg  in  a  few  weeks, 
days  or  hours.    We  would  also  need  to  measure  something  in  the 
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gain  as  it  reflects  the  costs  associated  M±th  time  and  carcass 
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what  price  are  we  paying  in  an  overall  selection  scheme, 
especially  if  some  apparent  unsoundnesses  really  are  not? 

The  economic  values  of  cow  traits  need  more  work. 
Maintenance  costs  seem  to  be  nearly  accounted  for  by  weight 
alone.    Lean-fat  composition  of  weight  must  have  some  small 
effect.    Apparently  fatter  cows  have  less  maintenance  cost. 
We  need  to  understand  more  accurately  the  dynamics  of  changing 
weigihts  and  degrees  of  finish  as  they  relate  to  costs.  Also, 
the  maintenance  cost  sitiiation  under  different  kinds  of  grazing 
systems  must  be  determined.    Perhaps  this  could  be  investi- 
gated at  a  station  like  this  or  cooperatively  with  ranchers . 
Of  course,  the  genetic  and  environmental  correlations  of  cow 
traits  with  calf  traits  are  an  immediate  need .    I  have  suggested 
for  some  time  that  there  is  not  necessarily  one  kind  of  ideal 
beef  animal.    We  produce  meat  from  species  varying  tremendously 
in  size,  shape  and  carcass  characteristics.    Perhaps  a  range  of 
sizes  of  beef  cattle  could  give  similar  returns  on  investment 
if  a  production  and  marketing  system  is  geared  to  each. 
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Ho¥  methodically  should  we  try  to  measure  heterosis  and 
especially  maternal  heterosis  in  carefully  designed  experiments 
as  breeds  change  and  more  breeds  must  be  evaluated?  Shouldn't 
we  concentrate  on  guessing  some  potentially  good  3  or  4 -way 
crosses  and  getting  adequate  data  on  their  overall  comparative 
performance?    I  know  of  no  area  in  our  meat  animal  breeding 
research  that  cries  out  for  regional  or  nationsuL  planning  more 
so  than  does  this  matter  of  evaluating  breeds  and  utilizing  them 
in  crossbreeding  systems. 

How  much  energy  is  required  to  build  and  also  to  maintain 
fat  and  lean  tissue  other  than  the  energy  stored?    Bi3J.  Flatt's 
work  with  dairy  cows  indicate  that  energy  storage  as  fat  on  the 
animal,  with  later  mobilization,  may  not  be  so  inefficient  after 
all.    VJhat  is  the  nature  of  differences  in  energy  utilization, 
if  there  are  any  other  than  those  associated  with  time?  To 
what  extent  are  they  genetic?    If  we  would  disentangle  the 
Gonsumption-gain-composition  complex,  with  its  circularity  of 
cause  and  effect,  and  know  the  genetic  and  environmental  para- 
meters, we  could  formulate  answers  to  many  practical  questions 
in  meat  animals ... 

Experiments  where  fairly  large  numbers  of  animals  are 
individually  fed,  using  live  predictors  of  body  composition 
could  yield  data  on  these  questions .    Groups  could  be  fed  at 
various  levels  of  gain  including  maintenance,  at  various  weights. 
In  this  way  the  differences  in  energy  costs  of  maintaining  and 
building  lean  and  fat  tissue  could  be  ascertained. 

The  data  suggest  a  positive  genetic  and  negative  environ- 
mental correlation  between  outside  fat  and  marbling.    If  this 
is  so,  what  is  the  explanation  in  terms  of  the  mechanisms  of 
depositing  fat?    Can  we  consistently  produce  lean  carcasses 
with  marbling?    And  the  obvious  counter  question,  do  we  need 
marbling?    We  must  remain  always  cognizant  of  reproduction.  I 
fear  the  tremendous  change  in  carcass  composition  of  the  hog 
has  left  us  with  a  critter  that  has  a  lower    overall  fitness 
in  his  environment • 

One  can  visualize  that  accuracy  of  selection  might  be 
increased  by  quantitative  measurements  of  hormones,  enzymes, 
etc.,  which  have  high  genetic  correlation  with  desired  production 
traits  and  perhaps  could  be  measured  early  in  life.    VJhat  are 
the  chances  for  drastic  reductions  in  generation  interval? 
Could  gamete  development,  especially  for  males,  be  speeded  up? 
Miglht  we  learn  to  enhance  the  maturation  rate  of  germinal 
tissue,  either  in  vivo  or  in  vitro ,  so  that  a  bull  calf  might 
be  "mated"  shortly  after  birth,  or  even  before?    Any  inroads 
on  this  would  be  helpful.    Perhaps  someday  a  fertilized  egg 
can  be  turned  into  a  functional  sperm  or  egg  in  a  few  weeks, 
days  or  hours .    We  would  also  need  to  measure  something  In  the 


cell  on  which  to  base  selection^  however in  order  to  turn  a 
generation  a  day.    Perhaps  when  we  can  do  all  that  we  will 
simply  make  stealcs  to  order  from  their  chemical  constituents . 

lastly  I  would  like  to  say  that  we  now  have  more  incentive 
to  seek  answers  in  beef  cattle  "breeding  than  ever  before .  Our 
industry  is  at  last  ready  for  us .    The  direct  participation  of 
animal  breeding  research  workers  in  industry  action  on  the 
breeding  of  beef  cattle,  a  hope  and  desire  for  most  of  us  in 
the  60* s^  will  become  an  accepted  reality  in  this  decade. 
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BEEF  CATTIE  KE3SEARCH  PROGRi'^M  FOR  THE 
U  ..S .  MEAT  MIML  RESEARCH  CENTER 
Keith  E.  Gregory,^  Director 
USMARC 


The  basic  objective  of  the  beef  cattle  research  program  at 
the  U.S.  Meat  Animal  Research  Center  is  to  make  a  maximum 
contribution  to  the  development  of  new  technology  that  can  be 
implemented  into  production  programs  to  increase  the  efficiency 
of  conversion  of  feed  and  other  resoiorces  available  into  highly 
palatable  and  nutritious  beef.    To  make  this  contribution^  the 
U.S.  Meat  Animal  Research  Center  beef  cattle  research  program 
must  be  jointly  planned  and  cooperatively  executed  vith  other 
USDA  and  State  Agricultural  Experiment  Station  programs .  Joint 
planning  and  cooperative  execution  of  research  programs  are 
essential  to  the  most  effective  use  of  the  resources  available 
to  research  interests . 

To  insure  that  research  priorities  are  assigned  in  the 
most  effective  manner  relating  to  industry  problems  and  to  the 
utilization  of  research  resources,  it  is  essential  that  the 
beef  cattle  industry  and  research  interests  maintain  close 
liaison.    The  U.S.  Meat  Animal  Research  Center  program  is 
depending  vipon  advisory  committees  to  give  assistance  that 
will  result  in  the  assignment  of  priorities  consistent  with 
present  and  futiire  problems  of  the  beef  cattle  industry  and 
with  maximizing  the  use  of  research  resoiarces . 

The  research  efforts  at  the  U.S.  Meat  Animal  Research 
Center  will  include  swine  and  sheep,  in  addition  to  beef 
cattle.    Approximately  one -half  of  the  research  efforts  will 
be  on  beef  cattle,  one -fourth  with  sheep  and  one -fourth  with 
swine . 

In  addition  to  the  Animal  Science  Research  Division 
interests  at  the  U.S.  Meat  Animal  Research  Center,  other 
Research  Divisions  of  ARS,  USDA,  that  will  participate  in  the 
program  include  Agricultural  Engineering,  Market  Quality, 
Crops,  Soil  and  V/ater  Conservation,  Entomology  and  Western 
Utilization.    Also,  the  Production  Economics  Research  Division, 
ERS,  USDA,  will  participate  in  the  program  at  the  Research 
Center.    The  Nebraska  Agricultural  Experiment  Station  is  an 
important  cooperator  in  the  U .S .  Meat  Animal  Research  Center 
program  and  it  is  anticipated  that  cooperative  efforts  will 
develop  with  other  State  Agricultural  Experiment  Stations . 

The  research  program  to  be  implemented  with  beef  cattle 
at  the  U.S.  Meat  Animal  Research  Center  will  be  directed  toward 
developing  new  technology  that  can  be  implemented  by  the  beef 
cattle  industry  to  reduce  production  costs  of  edible  beef  with 
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maximum  palatability .    Attention  -will  be  given  to  the  major 
factors  that  influence  profit^  including  "biological;,  physical, 
and  managerial .    This  will  include  the  full  production  cycle . 
The  research  program  is  being  designed  as  an  integrated  effort 
involving  the  niajor  scientific  disciplines  that  relate  to 
animal  agriculture .    This  includes  feed  production,  harvesting, 
handling,  storage  and  utilization;  animal  housing  and  waste 
management;  breeding  and  reproduction;  feeding,  meats  technology 
and  management  systems  as  they  relate  to  reproduction,  growth, 
feed  efficiency  and  carcass  characteristics .    New  knowledge 
evolving  from  these  programs  is  e^rpected  to  contribute  toward 
optimizing  resource  inputs  in  accord  with  economic  situations 
and  new  technological  developments . 

T'Jhile  many  of  the  specific  projects  will  not  be  planned 
until  facilities  have  been  developed  and  scientific  staff 
recruited,  major  problem  areas  of  the  beef  cattle  industry 
scheduled  to  receive  attention  in  the  research  program  are: 
(l)  reproduction,  (2)  feed  efficiency,  (3)  carcass  merit,  (k) 
management  systems  on  a  life  cycle  basis,  and  (5)  waste 
management . 

Reproduction ; 

Because  of  the  high  fixed  costs  associated  with  the  mainte- 
nance of  the  national  breeding  herd  of  beef  cattle,  small 
increases  in  reproductive  rate  have  a  large  effect  on  costs  per 
unit  of  production  and  thiis  on  profit  margins .    Research  in 
this  area  will  involve  both  sexes ^  and  the  disciplines  of 
physiology,  endocrinology,  neurology,  biochemistry,  nutrition 
and  genetics  will  be  employed  to  increase  understanding  of 
factors  that  influence  puberty,  estrus,  ovulation,  conception, 
implantation,  embryonic  and  fetal  mortality,  partirrition  and 
early  postnatal  mortality.    This  research  will  involve  studies 
on  male  and  female  germ  cell  metabolism  with  the  objective  of 
developing  improved  procedujres  for  preservation  and  storage  of 
germ  cells  from  both  sexes  .    Efforts  will  be  directed  toward 
the  development  of  methods  of  separation  of  male  and  female 
producing  sperm  cells  in  order  to  control  sex  of  offspring. 

Feed  Efficiency; 

Improvement  in  feed  utilization  at  all  stages  of  the  life 
cycle  by  increasing  utilization: of  nutrients  from  feeds, 
increasing  efficiency  of  metabolic  processes  related  to  mainte- 
nance and  the  synthesis  of  edible  product  has  great  potential 
for  reducing  production  costs  of  the  beef  cattle  industry.  The 
major  objective  in  this  area  of  work  is  to  develop  new  Imowledge 
that  can  be  implemented  into  production  programs  to  increase 
the  amount  of  high  quality  edible  product  per  unit  of  available 
feed  resource . 
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The  research  in  this  area  will  be. on  a  full  life  cycle 
basis  and  will  involve  the  integration  of  the  disciplines  of 
genetics,,  biochemistry -nutrition,  microbiology,  and  physiology 
to  gain  an  understanding  of  the  major  factors  associated  with 
differences  in  efficiency  of  feed  utilization  including  physical 
and  chemical  treatment  of  feeds,  appetite,  maintenance,  digestion, 
metabolic  processes  and  tissue  deposition.    This  will  involve 
the  investigation  of  factors  such  as  siz^  and  genetic  and 
environmental  factors  independent  of  size,  that  influence 
requ.irements  for  maintenance  and  growth  of  different  tissues. 

Techniques  to  be  employed  include  the  use  of  respiration 
chambers,  and  the  effects  of  climatic  environment  (temperature, 
humidity,  and  air  velocity)  will  be  investigated  by  the  use  of 
appropriate  chambers  to  control  these  variables . 

Carcass  Merit; 

Unflavorable  lean  to  fat  ratios  are  a  major  problem  in 
beef  cattle  carcasses .    Excessive  amounts  of  fat  trim  greatly 
increase  the  production  costs  per  unit  of  edible  product .  The 
objective  of  research  in  this  area  is  to  develop  technology 
that  may  be  implemented  by  the  beef  cattle  industry  to  reduce 
the  amount  of  fat  per  unit  of  edible  product  while  maintaining 
or  improving  the  palatability  of  the  edible  product.  Genetic 
and  environmental  factors  that  influence  development  of  different 
tissues,  distribution  of  fat  and  lean,  and  meat  palatability 
will  be  investigated.    Gaining  an  understanding  of  factors  that 
influence  palatability  of  meat  and  the  proportion  of  edible 
meat  in  the  carcass  is  the  aim  of  this  research  effort. 

Management  Systems  on  a  Life  Cycle  Basis; 

The  number  of  variables  (economic,  biological  and  physical) 
with  which  livestock  producers  in  the  future  will  have  to  cope 
will  likely  continue  to  increase  and  will  probably  become  more 
complex.    The  alternatives  available  to  producers  to  increase 
production  efficiency  will  become  more  numerotis  and  more 
dependent  on  specific  economic  and  production  situations. 
Increased  research  emphasis  is  needed  to  identify  and  quantify 
the  major  factors  affecting  production  costs  and  returns  to 
capital  and  management  in  different  production  and  economic 
situations .    Research  in  this  area  will  relate  to  gaining 
understanding  that  will  result  in  more  optimum  use  of  resources 
in  different  economic  and  production  situations . 

Waste  Management; 

Pollution  is  a  national  problem.    The  extent  to  which  the 
beef  cattle  industry  contributes  to  this  problem  has  not  been 
identified.    Research  in  this  area  will  i-elate  to  identification 
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of  the  nature  and  the  magnitude  of  the  pollution  prohlem 
associated  with  the  beef  cattle  industry  and  to  the  development 
of  feasible  technology  for  managing  beef  cattle  waste  so  that 
the  beef  cattle  industry  is  not  a  factor  in  either  air  or  water 
pollution. 

Germ  Plasm  Evaluation 

A  major  project  in  progress  at  the  U.S.  Meat  Animal 
Research  Center  that  represents  an  important  area  of  work 
relates  to  the  evaluation  of  cattle  germ  plasm.    This  is  the 
first  cycle  of  a  long-term  research  effort  that  is  planned  for 
this  area.    It  is  planned  to  include  other  breeds  in  subsequent 
cycles  of  this  program.    It  is  the  intent  of  the  program  to 
evaluate  breed  differences  in  the  full  spectrum  of  economic 
traits  and  trait  components  relating  to  characterizing  growth,^ 
feed  efficiency,  reproduction,  maternal  ability  and  the 
carcass.    A  basic  objective  of  this  program  is  to  develop 
understanding  relating  to  optimizing  such  biological  factors 
as  cow  size,  milk  level,  etc.,  to  different  feed  environments 
and  production  situations .    The  cattle  involved  in  the  germ 
plasm  evaluation  program  irill  contribute  to  studies  in  each  of 
the  five  major  problem  areas  discussed  previously.  The 
evaluation  program  is  designed  to  consider  the  potential  value 
of  specific  stocks  in  regard  to  their  use:     (l)  as  straightbreds , 
(2)  in  different  types  of  breed  crossing  programs  to  utilize 
heterosis,  and  (3)  for  the  development  of  new  breeds. 

Breed  of  Sire  and  Dam  Comparisons  in  Fi  Crosses .    I969  through 
1971  Breeding  Seasons  (table  1). 

To  initiate  this  program,  grade  Hereford  and  Angus  females 
are  being  mated  to  the  following  sire  breeds  (table  l): 
Hereford,  Angus,  Jersey,  South  Devon,  Charolais,  Limousin  and 
Sitmnental.    These  matings  are  being  made  during  the  19^9^  197^ 
and  1971  breeding  seasons. 

The  male  progeny  produced  from  these  matings  will  be 
castrated  and  fed  out  by  breeding  gro^^p  to  obtain  growth,  feed 
efficiency  and  carcass  data . 

Breed  of  Sire  and  Fi  Dam  Comparisons  in  3-Breed  Crosses.  1971 
through  1975  Breeding  Seasons  (table  2). 

The  females  produced  from  the  I969  through  1971  matings 
will  be  retained  for  three  calf  crops,  to  evaluate  fertility 
and  mothering  ability  traits  of  Fi  crosses  and  the  transmitted 
influence  of  specific  "sire  breeds"  in  S-tireed  crosses  (table  2). 
Some  of  these  evaluations  will  be  in  confinement  so  that  feed 
consumption  of  different  breeding  groups  can  be  evaluated. 
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First  Backcross  and  F^,  1971-1975; ■  Second  Backcross  and  F^, 
1973-1977  (table  3).  . 

Backcross  (B^^)  and  F-^  inter  se  (i.e.  F2)  matings  as  shown 
in  table  3  will  be  produced  through  the  second  backcross  and 
through  the  production  of  F-^*s  to  predict  proportion  of 
heterosis  retained  in  rotation  crossbreeding  and  in  new  breed 
formation  involving  the.se  breed  crosses. 
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THE  ROLE  OF  BEEF  CATTLE  BREEDING  ilESEARCII 
IN  CHARACTERIZING  GERM  PLASM  RESOURCES 
T .  G .  Cartwright 

The  title  assigned  to  me  implies  characterizing  germ  plasm 
reso-urces  for  the  purpose  of  utilizing  existing  variability  to 
increase  efficiency  of  beef  production.    I  believe  that  this  is 
potentially  fruitful  research  which  has  not  been  given  high 
enough  priority  in  the  past .    Research  characterizing  germ 
plasm  resources  yields  information  useful  for  making  more 
judicious  breed  selections  and  for  designing  more  efficient 
breeding  systems .    It  is  also  useful  in  revealing  the  correct 
direction  for  selection  emphasis  within  purebred  populations 
and  adds  insight  into  properly  setting  priorities  for  expenditure 
of  beef  cattle  breeding  research  funds . 

Two  broad  objectives  are  suggested  for  research  projects 
which  involve  characterizing  germ  plasm  resources  of  cattle: 
(l)  to  determine  the  extent  and  nature  of  genetic  variability 
of  important  characters  within  and  among  existing  cattle  popu- 
lations, and  (2)  to  determine  how  to  best  utilize  this  genetic 
variability  to  increase  total  efficiency  of  beef  production. 
Characterizing  germ  plasm  resources  must  include  assessment  of 
both  individual  and  population  characters .  Environmental 
conditions  of  production  is  important  knowledge  and  should  be 
carefully  and  fully  described.    Economic  parameters  are  also 
important.    Animal  breeders  have  given  some  thought  to  relative 
economic  values  for  characters,  often  only  cursorily,  for  use 
in  constructing  selection  indexes .    The  literatiare  indicates 
even  less  thought  has  been  given  to  economic  values  for  use  in 
breeding  and  production  systems  .    Too  often  these  values  for 
characters  have  been  thought  of  or,  at  least,  treated  as  if 
they  were  universal  constants .    Relative  economic  values 
appropriate  for  characters  may  vary  considerably  for  subclasses 
such  as: 

1.  Productions  resources  (land,  capital,  skill,  etc.) 

2.  Climatic  conditions  (tropical,  temperate,  humid,  arid, 
etc.) 

3.  Management  system  (extensive,  intensive,  confined, 
integrated,  etc . ) 

k.    Breeding  system  (straight,  cross,  specialized, 
generalized,  etc.) 

5.  Market  (local,  contract,  specialty,  etc.) 

6.  Objective  (investment,  hobby,  tax  a;dvantage,  cash  flow, 
etc . ) 
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The  number  of  subclasses^  depending  on  the  fineness  of  . 
classification^  may  be  substantial.    We  should  strive  to  detect 
common  elements  of  desirability  of  traits  (trait  is  used  here 
to  refrr  to  a  level  of  a  character  such  as  high  ABG  or  small 
mature  size)  among  various  subclasses^  but  it  is  clear  that  we 
should  be  able  to  respond  in  a  logical^  helpful  manner  (or 
advise  others  how  to  respond)  to  relatively  unique  situations. 

Priorities  must  be  set  to  limit  the  number  of  characters 

considered  in  order  to  increase  return  to  research  input.  To 

aid  in  setting  priorities  cattle  may  be  classified  into  two 
basic  phases  of  production: 

Phase  I.      Increasing  number — the  cow  herd. 

Phase  II.    Increasing  weight — the  steer. 

Steer  as  used  here  refers  to  all  cattle  produced  for 
slaughter  rather  than  reproduction. 

Separating  these  two  phases  is  not  intended  to  imply  that 
they  are  independent  in  either  the  biologic  or  economic  sense . 
The  cow  herd  phase_,  which  includes  substantial  weight  increase^ 
appears  to  be  the  more  important  phase .    Table  1  shows  about 
two  cattle  in  the  cow  herd  for  each  steer.    U.S.  cattle  census 
figures  lend  substantiation  to  this  calculation.    Reports  indi- 
cate about  50  million  cows  in  the  U.S.  and  about  25  million 
finished  steers  slaughtered  each  year.    (The  comparison  using 
U  .S .  totals  is  inexact  but  should  be  approximately  correct . 
Replacement  heifers  left  out  of  the  cow  count  tend  to  balance 
slaughter  calves  left  out  of  the  finished  steer  coimt). 


Table  1.    A  Beef  Herd  Producing  100 
Sale  Calves  Per  Year^ 


Brood  cows  I50 

Replacement  heifers^  yearlings  20 

Replacement  calves  20 

Bulls  6 

Subtotal  196 

Sale  calves  100 

Total  29S" 


Assumptions  included: 
80^  net  calf  cropj 
13^  cow  replac erne nt /year j 
k$  bulls . 
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It  appears  important  to  characterise  average  performance 
and  variability  of  populations  for  characters  that  contribute 
directly  and  importantly  to  efficiency  of  production  in  Phase 
1.    These  characters  include: 

Feed  requirement 
Age  at  puberty 

Lifetime  and  annual  fertility 

Calving  ability 

Milking  ability 

Adaptability 

Longevity 

Tractability 

Soundness  and  hardiness 

Frequency  of  deleterious  recess ives 

The  first  character,  feed  requirement  is  especially  complex 
and  interrelated  -with  most  of  the  other  characters .  In  order  to 
be  meaningful,  it  must  eventually  be  put  in  terms  such  as : 

Cattle  output 
Feed  input 

Feed  inp\it  includes  pasture  and  range  and  cattle  output  includes 
all  sales.    In  many  cases,  the  most  useful  measure  is  the  dollar 
value  of  input  and  output.    The  concept  of  a  least -cost  cow  herd, 
vhich  is  similar  to  but  not  as  simple  as  a  least-cost  ration  for 
the  feedlot,  is  implied  if  this  ratio  is  maximized.    (If  the 
objective  is  to  maximize  return  of  beef  from  a  given  input  of 
resources  rather  than  to  maximize  profit,  then  other  units  of 
input  and  output  may  be  more  appropriate ) . 

A  knowledge  of  .mature  size  and  the  pattern  of,  reaching 
mature  size  are  essential  for  evaluating  feed  requirements  • 
Several,  if  not  all,  of  the  other  characters  listed,  are  corre- 
lated with  weight-age  characteristics.    Relatively  little  is 
known  about  biological  interpretation  of  growth  curves  and 
correlations  among  growth  curve  parameters  and  other  characters 
in  beef  cattle.    Variability  of  these  parameters  between  and 
within  breeds  may  be  illustrated  by  using  data  from  Jerseys, 
Angus -Brahman  and  Hereford -Brahman  (figure  l-k  taken  from  Brown, 
1970 )•    The  data  from  figure  1  illustrates  differences  between 
breed  types  and  those  from  figure  2  within  breed  types.  The 
later  figure  suggests  that  some  of  us  have  been  considering 
the  correlation  between  mature  size  and  growth  characters  to 
be  higher  than  it  may  be  in  some  populations .    These  figures 
illustrate  considerable  variability  within  and  between  breeds, 
but  they  fail  to  separate  genetic  from  other  soLirces .  Gain 
during  a  lUO-day  period  leaves  much  to  be  desired  and  may  be 
very  misleading  if  taken  as  a  criterion  of  efficiency  of  total 
production.    At  least  consideration  of  mature  size,  preferably 
the  entire  growth  pattern,  must  be  included  in  breed  characterization* 


35 


Feiiiility  is  usually  considered  only  on  a  yearly  basis. 
Variation  in  age  at  puberty  and  longevity  may  cause  considerable 
variation  in  fertilitj^  considered  on  a  lifetime  basis.  Neither 
a  yearly  nor  a  lifetime  basis  is  separately  adequate  to 
characterize  fertility,  but  both  are  important.    For  example, 
consider  two  herds  with  an  average  annual  net  fertility  of  80^. 
If  one  herd  calves  first  at  2h  months  of  age  and  maintains  an 
average  of  6  years , compared  to  another  herd  which  calves  first 
at  33  months  and  has  an  average  age  of  5  years ,  the  fraction  of 
heifer  calves  needed  as  replacements  is  26  vs .  k2.    The  excess 
of  calves  available  for  sale  is  ICffo  more  in  the  first  herd  or 
the  equivalent  of  about  73%  increase  in  fertility.    Also,  the 
average  annual  female  selection  differential  possible  is  about 
5/^  greater  even  though  cow  generation  is  longer. 

Longitudinal  fertility  data,  which  include  longevity,  are 
indicated  for  research  consideration  just  as  longitudinal  growth 
data  are  indicated . 

The  value  of  milking  ability  is  currently  appreciated  on  a 
more  sophisticated  basis  because  of  the  advent  of  widespread  use 
of  dairy  breeds  in  research  beef  herds .    Early  weaning  has 
caught  the  fancy  of  many.    For  some  conditions  light  weaning 
may  also  have  advantages  similar  to  early  weaning .    The  inherent 
ability  of  the  Hereford  to  limit  milk  production  may  be  a 
valuable  trait  in  some  straightbred  operations  and  even  more 
valuable  for  operations  crossbreeding  with  dairy  breeds .  iVIilk 
production,  measured  directly  or  indirectly,  must  be  an  important 
character.    Environmental  conditions  should  be  considered  more 
closely  and  described  in  more  detail  for  this  character  than 
perhaps  any  other  Phase  I  character. 

Characters  which  contribute  to  efficiency  of  production  in 
Phase  II,  steers;  include: 

Pre  and  postweaning  rate  of  gain 
Pre  and  postweaning  rate  of  finish 
Efficiency  of  feed  utilization 
Carcass  cutout 
Beef  quality 

These  characters  are  intercorrelated .    Rate  of  gain  has 
some  importance  independent  of  efficiency  of  feed  utilization 
because  the  length  of  time  a  steer  is  held  in  the  feedlot  (or 
other  place)  is  associated  with  an  expense  independent  of  feed. 
Rate  of  finish  has  importance  independent. of  efficiency  of  feed 
utilization  principally  because  it  is  a  major  factor  in  deter- 
mining grade.    Efficiency  of  feed  utilization,  the  real  point 
of  interest,  may  be  divided  into  three  primary  components  as 
functions  of:  . 
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(1)  Nutrient  requirements  for  maintenance  in  relation 
to  weight  gain  and  time 

(2)  Composition  of  gain 

(3)  Intrinsic  factors 

We  are  reasonably  veil  aware  of  the  differences  in  maturity 
per  unit  of  time  or  per  unit  of  weight  which  are  characteristic 
of  cattle  of  different  mature  sizes.    We  don^t  always  appear  to 
use  this  knowledge  well  in  practice  or  in  research  planning. 
Research  projects  ihvolved  in  breed  comparison  should  take  into 
account  the  optimum  weight  and  age  for  steers  to  be  slaughtered 
giving  consideration  to  slaughtering  each  breeding  type  at  its 
"best"  weight  within  readily  marketable  limits  for  the  present 
and  for  the  foreseeable  future.    An  interesting  comparison  from 
a  study  by  Joandet  and  Cartwright  (1969)  indicated  that  slaughtering 
steers  at  about  75^  of  optimum  weight  reduces  efficiency  of  beef 
production  by  about  the  same  amount  as  a  10^  reduction  of 
fertility  in  the  cow  herd . 

As  research  workers  in  a  distressingly  slow  moving  field 
we  must^  of  course,  look  ahead.    The  limits  of  weight  and  fatness 
that  are  often  considered  readily  acceptable  at  the  market  place 
have  a  severely  limiting  influence  on  breeding  objectives .  If 
weight  and  finish  are  f i^ced,  then  our  breeding  opportunities 
are  correspondingly  limited — not  fixed  but  restrictively  limited. 
Does  the  future  hold  a  place  for  a  I50O  to  I6OO  pound  steer  of 
good  or  standard  grade?    Will  the  industry  accept  and/or  adjust 
to  such  a  beast  if  breeders  make  it  available  or  demonstrate  its 
availability? 

Other  than  the  characteristics  related  to  rate  of  finish 
and  rate  of  gain,  the  usefulness  of  carcass,  and  meat  character- 
ization is  not  obvious .    There  are  great  opportunities  for 
technological  and  managerial  improvement,  and  I  think  they  will 
continue  to  come  rapidly.    Animal  breeders  may  do  some  of  this 
research  (from  necessity  or  interest),  but  the  useful  variability 
appears  to  be  largely  environmental.    The  results  may  be  quite 
useful  to  animal  breeders  but  not  in  the  sense  that  they  are 
going  to  make  genetic  improvement  in  these  characters  except 
through  weight -age  manipulation. 

Animal  breeding  research  must,  at  least,  include  monitoring 
carcass  and  beef  quality  characters  especially  of  recent  or 
potential  introductions.    There  is  apparently  sufficient 
variability  in  fat  deposition  tendencies  to  warrant  more 
thorough  planning  and  data  collection.    Contrasts  between 
endomorphic  and  mesomorphic  types  such  as  can  be  observed  in 
Angus  and  Charolais,  for  example,  suggest  basic  differences  in 
inherent  fat  deposition  ability  independent  of  stage  of  maturity 
and  environment . 
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Characterizing  steers^  I  believe^  can  be  essentially 
reduced  to  weight -age  and  fat  deposition  records  taking  care 
not  to  overlook  -weight -age -finish  relationships. 

Recent  interest  in  germ  plasm  sources  largely  unexploited 
in  the  U.S.  has  "been  largely  restricted  to  cattle  that  have 
traits  desirable  for  Phase  II  (i.e.  sire  line  cattle)  and  perhaps 
for  general  purpose  use  or  rotational  crossing.    It  is  clear 
that  the  trend  is  presently  overlooking  cattle  well  suited  for 
Phase  I  (i.e.  dam  line  cattle).    Not  only  are  new  soiirces  being 
overlooked,^  but  breeders  and  breed  associations  appear  to  be 
following  programs  that  will  transform  their  cattle  more  to 
Phase  11^  and^  consequently^  though  imintentionally^  away  from 
Phase  I . 

The  most  urgent  need  at  present,  in  my  opinion,  is  for 
animal  breeding  research  to  design  more  efficient  methods  of 
utilizing  genetic  variability  presently  available .    In  the 
process  we  will  improve  our  selection  of  genetic  source  to 
evaluate  and  will  better  understand  the  changes  needed  in  pure- 
breds  and  the  ramifications  of  selection  programs  for  purebreds . 
Also,  the  need  for  pragmatic  research  results  to  help  sustain 
the  source  of  our  fujads  adds  a  compelling  incentive. 

The  separation  of  Phase  I  and  Phase  II  emphasizes  the 
divergence  of  traits  desirable  in  the  cow  herd  and  in  steers. 
The  most  feasible  solution  appears  to  be  designing  breeding  and 
production  systems  which  tend  to  bypass  the  -undesirable  and 
utilize  the  desirable  traits.    Such  methods  as  linear  programming 
offer  a  good  starting  point  for  evaluating  breeding  systems 
designed  for  various  management  and  market  situations .  Investi- 
gation of  several  limited  systems  (Long  and  Fitzhugh,  19^9)  ^s.s 
intrigued  us  to  refine  techniques  and  investigate  fujrther.  To 
illustrate  this  approach  a  linear  program  is  used  which  is 
simplified  by  considering  a  confinement  system  of  beef  cattle 
production  (Cows  et  al.  kept  in  a  feedlot)  so  that  accounting 
for  value,  consumption  and  utilization  of  nutrients  requires 
fewer  unrealistic  assumptions.    The  systemis,  input  data,  etc. 
and  results  are  summarized  below.    The  "solutions"  illustrate, 
among  other  things,  that  the  balancing  effects  between  Fnase  I 
and  Phase  II  of  three  contrasting  breeding  systems  and  types  of 
cattle  are  of  vital  importance  to  animal  breeders .  Isolated, 
single  character  characterization  is  not  sufficient  and  may  even 
lead  to  procedures  which  reduce  rather  than  increase  efficiency. 

A  point  that  I  have  attempted  to  develop  is  that  data  on 
nutrient  requirements,  levels  of  production,  value  of  product 
and  other  production  factors  are  often  either  not  available  or 
not  applicable  as  input  information  to  test  efficiency  of 
breeds  or  breeding  systems  for  sets  of  environmental  conditions . 
A  valuable  contribution  to  beef  cattle  breeding  that  I  believe 
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should  receive  high  prior ity_j  would  he  filling  this  infonoation 
shortage  so  that  more  sophisticated,  adequate  methods  of 
evaluation  can  he  employed .    Animal  breeders  will  probably  have 
to  be  responsible  for  collecting  a  good  portion  of  the  resource 
data  he  needs,  but  if  motivated  and  infomed,  research  workers 
in  other  fields  could  and  probably  would  aid  even  mere  than  they 
have  in  the  past  in  compilating  suitable  data.    The  responsibility 
for  design,  especially  to  include  controls  or  other  bases  for 
meaningful  comparisons,  should  rest  mainly  with  the  animal  breeder; 

Without  belaboring  the  necessity  for  animal  breeding  research 
to  direct  its  objects  toward  the  future,  characterizing  germ 
plasm  resources  should  be  done  with  the  awareness  that  our 
research  objectives  may  be  required  to,  or  well  advised  to, 
include  evaluation  of  the  effect  of  application  of  the  research 
results  on  broad  based  considerations  such  as  the  return  of  food 
value  per  unit  of  natiiral  resource  invested  or  the  effect  on  the 
gross  state  product  as  well  as  individual  profit. 
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An  Illustration  Prepared  for  the  Joint  Meeting  of 
the  Technical  Coimnittees  of  NC-1,  S-10  and  WRCC-1^ 


Breeding  Systems  and  Input  Data 


System  I 

System  II 

System  III 

Brahman -Hereford 

Angus -Jersey 

cows .  Crisscross 

cows .  Crisscross 

matings  to  produce 

matings  to  produce 

replacements . 

replacements . 

Charolais  X  B-H?  to 

Charolais  X  A -J?  to 

produce  sale  calves . 

produce  sale  calves  . 

P.B.  Angus 

Mature  weighty  $ 

517  kg 

370  kg 

^30  kg 

Annual  replacements 

15fo 

iGi 

Age  at  first  calf 

27  mo 

23  mo 

25  mo 

Milk  yield,  l80  day 

1000  kg 

1000  kg 

675  kg 

Weaned  _y 

mi 

mi 

81^0 

180  day  weaning  weight: 

Replacement^ 

195  kg 

172  kg 

17^  kg 

Sale'° 

211  kg 

200  kg 

17^  kg 

Feedlot  ADG^ 

Repla  c  ementcf  ^ 

1.0^3  kg 

0.862  kg 

Salecf''^ 

1.179  kg 

1.088  kg 

.    0.95  kg 

Sale?^ 

1.088  kg 

0.998  kg 

0.82  kg. 

Sale  price,  kg. 

$.70 

$.70 

Weaned 

$.70 

Backgrounded 

.68 

.68 

.68 

Fed 

.60 

.60 

.60 

Cull  cow 

.33 

.33 

.33 

Crisscross  H-B,  crisscross  A-J, 
Charolais  sire  X  H-B^  Charolais 
o"=steer  only,  $=heifer  or  cow. 


or  purehred  Angus . 

sire  X  A-J  or  purebred  Angus . 


^    Prepared  by  Charles  R.  Long,  in  consultation  with  T.  C.  Cartwright  and 
C.  F.  Lard,  Texas  A  &  M  University,  by  use  of  linear  program  methods. 
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Linear  Progr arming  methods  were  used. to  obtain  an  optimal 
solution  imposing  the  following  assumptions^  constraints  and 
proced\ires : 

1.  All  nutrients  were  obtained  from  least  cost  rations 
(computed  in  a  separate  program)  of'  feed  readily 
available  and  widely  used  in  feedlots  in  Texas. 
Conclusions  dra^m  from  this  illustration  are  likely 
to  be  nearer  the  truth  if  all  production  is  assumed  to 
be  in  confinement  (feedlot). 

2.  Only  nutrient  costs  were  considered. 

3»    The  production  and  market  values  from  page  1  weV'e  used. 

k.    Nutrient  requirements  were  obtained  fromN.R.C.  1970 
Nutrient  Require-jients  of  Domestic  Animals^  No. 
Nutrient  Requirements  of  Beef  Cattle.  National 
Research  Council^  VJashington,  D.G. 

5 .  A  fixed  amount  of  capital  was  available  to  piirchase 
nutrients.    It  was  set  at  (adjusted  to)  $.16,705 '•^5  so 
that  a  cow  herd  of  100  would  be  maintained  for  System 
XI. 

6.  Since  capital  was  fixed,  gross  return  was  maximized. 

The  table  below  gives  the  optimal  solutions .    When  the 
three  breeding  systems  are  included,  System  II  only  is  included 
in  the  optimal  solution.    In  order  to  obtain  comparisons,  an 
L.  P.  using  only  System  I  was  run  and  then  on  L.P.  for  only 
System  III  was  run.    In  order  to  simplify  comparisons,  numbers 
and  corresponding  production  values  were  adjusted  to  the 
equivalent  of  a  100  cow  herd  for  the  optimal  solution  (System 
II). 
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optimal  Solutions  for  Three  Combinations  of  Breeding  Systems 


System  I*^  System  II'^  System  III-''^"'^ 

B-H  Crisscross,    A-J  Crisscross,    Purebred  Angus 
C  X  B-H$  C  X  A-J$ 


Number  of  cows  100  93 

Wmber  of  sale  calves:  53  69  60 


ra,b 


Weaned,  sold 

Backgrounded,  sold  - 

Back.,  fed,  sold  53  $cf^>''^  54?d'"^  60?o 

Number  covs  culled,  sold  10  15  15 

Weight  of  calves  and  culls,  kg.: 

Weaned,  sold  -  - 

Backgrounded,  sold  -  3030 

Back.,  fed,  sold  29289  26840  2^799 

Covs  culled,  sold  5OO5  5550  6388 

Retiirn,  gross  ^l%kjl.kk  $20,307.22  $17,271.19 

Return  over  nutrient  cost  $2,765.79  $3,601.57  $565. 5^ 

Return,      of  optimal  sol.  77/0  lOOfo    ^  16% 

^    Crisscross  H-B,  crisscross  A-J  or  purebred  Angus . 

Charolais  sire  X  H-B;  Charolais  sire  X  A-J  or  purebred  Angus . 
^    Optimal  solution  when  all  three  breeding  systems  are  included . 
^  Optimal  solution  when  either  System  I  or  System  III  considered  singly. 


Stability  of  Optimal  Solution  with  Respect  to  Cattle  Price  Changes — 

Under  the  conditions  given,  using  least  cost  rations  based  on  ciorrent 
prevailing  prices,  the  system  of  breeding  which  resulted  in  greatest  return 
to  investment  in  feed  was  System  II .    The  ranges  through  which  prices  of 
cattle  may  be  varied  (one  at  a  time)  without  causing  a  change  in  the  solu- 
tion are: 

Weaned  calf  price:  $.0O0O/kg.  to  $ .7126/kg 

Backgrovinded  calf  price:  $.6692/kg  to  $.7625/kg 
Fed  steer  or  heifer  price:  $.5387/kg  to  $.6l63/kg 
Cull  cow  price:  $ .1729/ kg  to  $.8658/kg 
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TEXAS-ARGENTINA  COOPERATIVE  EVALUATION  PROGRAMS 
T.  C.  Cartwrigiit 

The  Texas  Agricult-ural  Experiment  Station  (TAES)  has  a 
cooperative  project  with  Institute  Nacional  Tecnologia 
Agropecuaria  (INTA)^  the  federal  agricultural  research  agency 
for  Argentina^  entitled  "Beef  Production  Potential  of  Exotic 
Breeds  and  Their  Crosses  Under  Extensive  Pasture  Conditions" 
and  nmbered  TAES  S-176o,  .  This  cooperative  project  is  sponsored 
only  by  INTA  and  TAES.    INTA  has  the  responsibility  for  collecting 
data  and  TAES  has  the  responsibility  for  data  processing  and 
analysis.    Procedures  and  design  are  controlled  by  INTA  and 
TAES  makes  consultation  available . 

The  project  is  designed  to  test  the  suitability  of  various 
breeds  for  beef  production  in  Argentina .    Environmental  and 
management  condition  are  probably  more  similar  to  those  in  the 
U.S.  than  any  other  one  country,  other  than  Canada.  Emphasis 
is  being  placed  on  use  of  semen  from  Continental  Eviropean  and 
Argentina  dairy  breeds .    Growth  and  carcass  data  have  been 
collected,  punched  and  transmitted  to  Texas  for  analysis  for  ; 
the  breeds  and  crosses  listed  below  (cf.x  ?): 

Fleckvieh  (f)  x  Angus  (A) 

Gelvieh  x  Angus 

Limousin  (L)  x  Angus 

Santa  Gertrudis  x  Angus  . 

Brahman  x  Angus 

Holando  Argentine  X  Angus  , 

Charolais  x  Charolais  (C) 

Hereford  x  Hereford 

Angus  x  Angus 

Angus  X  A-C 

Charolais  x  A-C 

A-C  X  A-C 

Fleckvieh  x  A-F 

Limousin  x  A-L 

Calves  sired  by  Italian  breeds;  Chianina,  Piedmont, 
Romagnola;  have  been  weaned.    Their  weights,  appearance  and 
uniqueness  have  created  considerable  interest.    Other  breeds 
will  be  incorporated  in  the  project  as  time  and  facilities 
permit. 


EVAIUATIOH  PKD  UTILIZATION  OF  BR5SD  DIFFERENCES 

G.  E.  Dickerson 


As  I  remember  previous  joint  meetings  of  the  Southern, 
Western  and  North  Central  Technical  Committees  on  beef  cattle 
breeding,  there  have  been  definite  changes  in  emphasis .  In 

at  MUes  City  we  were  giving  much  attention  to  the 
development  of  inbred  lines  of  cattle  with  selection.    In  I960 
at  Stillwater  our  attention  had  shifted  more  to  selection 
without  inbreeding  and  the  use  of  control  procedures  to  measure 
selection  response  experimentally.    As  we  meet  in  1970  much 
attention  is  being  given  to  evaluation  and  utilization  of  breed 
differences . 

¥hy  focus  on  breed  and  cross  differences? 

Breed  differences  are  an  important  part  of  the  total 
genetic  variation  available  to  produce  genetic  improvement . 
Unlike  the  genetic  variation  available  within  breeds,  differences 
between  breeds  can  be  quickly  exploited .    If  breed  differences 
are  estimated  accurately,  average  heritability  realized  in 
utilizing  such  differences  is  lOOfo  +  errors  of  sampling  in 
particular  applications .    Genetic  variation  among  existing 
breeds  also  provides  great  flexibility  in  producing  quickly  the 
combinations  of  individual  and  maternal  genotypes  best  adapted 
to  a  particular  management  system  and  market  requireaent .    Also , 
some  crossbreeding  systems  permit  more  optimum  combi-.ation  of 
individual  and  iraternal  genetic  components  of  perfo:"':.vance  than 
can  be  ol  tained  within  a  single  interbreeding  populs-vion .  We 
should  rr-fiember,  however,  that  gains  from  crossbreeding  and 
selection  among  breeds  are  a  one-shot  affair.    They  are  the 
"frosting  on  the  cake."    Continued  improvement  requires  selection 
within  the  parent  breeds  or  within  new  "synthetic"  breeds 
(figure  1). 

Composition  of  population  differences. 

Compared  with  a  hypothetical  pop\ilation  representing  all 
possible  crosses  among  existing  breeds  of  cattle,  our  present 
breeds  can  be  thought  of  as  mildly  inbred  lines  which  differ 
from  each  other  in  (a )  mean  gene  frequencies  due  to  divergence 
in  selection  for  particular  characteristics  and  for  adaptation 
to  particular  environments  and  also  to  random  drift  in  gene 
frequencies  due  to  limited  population  size,  (b)  average  hetero- 
zygosity relative  to  each  other  and  relative  to  hypothetical 
population  of  all  possible  crossbreds .    Thus,  breed  differences 
include  not  only  the  average  effects  of  genes  in  crosses  but 
also  deviations  due  to  dominance  and  to  epistatic  gene  effects 
which  are  influenced  by  the  level  of  heterozygosity  or  inbreeding. 
Except  for  the  chromosome  controlling  sexual  dimoi-phlBm.,  male 
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Figure  1 
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and  female  parents  are  required  to  have  the  same  average 
genotypes .    Figure  2  shows  mean  level  of  performance  changing  in 
a  curvilinear  fashion  with  increased  inbreeding^  relative  to 
the  mean  for  all  possible  crossbreds .    This  curvilinearity  is 
based  on  the  general  assumption  that  the  detrimental  effect  of 
losing  an  additional  useful  gene  effect  becomes  more  serious  as 
the  total  number  of  useful  gene  effects  present  in  the  system 
declines  with  inbreeding.    There  is  a  fair  amoiant  of  experimental 
evidence  supporting  this  assumption^  in  addition  to  its  theoretical 
reasonableness.    If  true^  it  may  help  explain  why  application 
of  reciprocal  recurrent  selection  to  increase  cross  perfomance 
has  not  been  as  rapidly  successful  as  would  have  been  expected 
if  performance  were  linearly  related  to  percentage  of  heterozy- 
gosity.   In  actual  data  with  large  animals  it  is  difficult  to 
detect  deviations  from  linearity  in  inbreeding  depression^ 
partly  because  of  selective  elimination  of  the  poorer  inbred 
lines  as  the  level  of  inbreeding  becomes  greater. 

In  utilizing  breed  differences  through  crossbreeding,  we 
not  only  select  the  breeds  which  have  the  best  average  trans- 
mitted influence  on  performance,  but  we  also  utilize  the  higher 
percentage  of  heterozygosity  of  the  crossbred  progeny  or  the 
crossbred  parent  to  activate  useful  dominance  and  epistatic  gene 
effects .    Thus  improved  performance  from  crossbreeding  is  a 
combination  of  superiority  in  the  mean  frequency  of  favorable 
genes  and  in  the  level  of  heterozygosity  in  particular  cross 
combinations  as  illustrated  in  figure  3*    As  shown  in  figure 
optimum  utilization  of  breeds  involves  choosing  breeds  or 
Fi  crosses  superior  in  maternal  performance  as  female  parents 
and  those  relatively  more  superior  in  postweaning  traits  as 
male  parents . 

Probably  the  most  important  single  type  of  information  in 
evaluating  breeds  is  the  mean  transmitted  effect  on  individual 
and  maternal  cross  performance.    This  measure  of  breed  differences 
has  less  error  from  level  of  inbreeding  and  from  epistasis  than 
performance  of  the  purebreeds  themselves .    Ranking  in  purebred 
performance,  of  course,  is  useful  in  predicting  average  trans- 
mitted effects  in  crosses  but  the  correlation  between  purebred 
and  crossbred  performance  is  limited  by  breed  differences  in 
level  of  inbreeding,  in  epistatic  interaction  and,  of  course, 
by  sampling  errors  of  estimation. 

Alternatives  in  breed  utilization > 

Expansion  of  superior  breeds  and  corresponding  reduction 
of  less  well  adapted  breeds  has  been  a  widely  used  method  of 
breed  utilization.    The  method  most  commonly  used,  of  course, 
has  been  "grading  up"  through  the  more  adapted  breeds .  Four 
or  five  decades  ago  our  counter-parts  were  busily  engaged  in 
encouraging  this  type  of  genetic  improvement  of  the  livestock 
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Figure  3 
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population.    Grading  up  or  backcrossing  to  the  superior  breeds 
is  quite  efficient  because  it  utilizes  the  reproductive  capacity 
of  the  breeds  \jaich  are  being  displaced.    Another  alternative 
is  simply  expanding  the  superior  breeds  by  doing  less  culling 
within  the  breed.    This  method  seems  clearly  less  efficient 
since  it  reduces  the  amount  of  selection.    However,  if  the 
relaxed  culling  only  applies  to  females  this  advantage  might 
not  be  very  serious .    Studies  of  the  expansion  of  the  Fries ian 
population  in  Britain  have  indicated  that  reduced  culling  of 
females  was  the  method  actually  used,  rather  than  grading  up. 

Some  system  of  crossbreeding  is  likely  to  be  effective  in 
utilizing  breed  differences  because  the  greater  heterozygosity 
of  crossbreds  means  heterosis  in  both  individual  and  maternal 
performance  and  also  may  permit  exploitation  of  breed  differences 
in  maternal  versus  transmitted  individual  effects  on  performance. 

Specific  crossbred  combinations  make  maximum  use  of  breed 
differences  in  male  versus  female  parents  superiority,  but 
their  use  is  limited  when  the  Jjate  of  reproduction  is  low  as  in 
cattle.    We  v/ill  use  h^g  and  h^^g  to  indicate  heterosis  for 
individual  and  maternal  traits  and  gj  and  g^  to  symbolize 
breeding  values .    Losses  of  epistatic  supeiaority  maintained 
by  selection  within  the  parent  purebreed  through  recombination 
in  gametes  from  crosses  is  indicated  as  r^-j^and  r^-u .  Subscripts 
indicate  parent  breeds .    Then  compare  the  expected  performance 
of  specific  crosses  relative  to  the  purebred  mean  of  the 
constituent  breeds  as  follows: 


2  Breed  (F^)  =  ^hj^  +  l/2(^-g|) 

3  Breed,  C(AB)  =  +l/2(hcA+licB)  +  ^AB  + 


AB(C )  =  +l/2(hAc+liBC )  +  hAB  + 


l/'^  rib  + 


-I 


Thus^  in  first  crosses  or  two -breed  crosses    one  gains  the  full 
heterosis  for  individual  performance  and  one -half  of  the  pure 
"breed  difference  in  maternal  performance.    Essentially  maximiini 
utilization  of  heterosis  and  transmitted  differences  in  maternal 
performance  is  obtained  in  the  specific  three-breed  cross  of  a 
superior  male  breed  with  the  Ft  cross  of  two  superior  female 
breeds .    Note  that  the  full  gain  in  heterosis  for  both  indi- 
vidual and  maternal  effects  is  obtained  and  only  l/^  approximately 
of  the  maximum  possible  probability  of  recombination  effects 
between  chromosomes  of  different  breeds  is  expected.    The  three 
breed  cross  of  F-^^  sires  on  piirebred  dam  utilizes  heterosis  in 
male  reproductive  performance  and  reverses  the  difference  in 
breeding  value  for  maternal  performance .    The  four  breed  cross 
utilizes  fully  heterosis  in  individual^  paternal  and  maternal 
performance  and  any  difference  in  breeding  value  for  maternal 
performance  between  the  two  lines  on  the  female  side  and  those 
on  the  male  side.    However^  there  is  twice  as  much  opportunity 
for  recombination  effects  in  the  gametes  produced  producing  the 
progeny.    In  recent  times  corn  breeders  have  moved  away  from 
four  breed  crosses  and  toward  three  breed  and  single  crosses 
for  commercial  production  in  order  to  reduce  recombination 
effects  and  to  utilize  more  elite  lines .    We  have  ignored 
breeding  value  differences  in  male  reproductive  performance 


Rotation  crossbreeding  utilizing  only  purebred  males  has 
the  strong  advantage  of  utilizing  a  high  proportion  of  maximum 
potential  heterozygosity  with  recombination  effects  kept 
relatively  low  because  only  the  female  parent  produces  recom- 
bination gametes  .    However  there  is  a  disadvantage  that  the 
same  average  genotype  must  be  accepted  for  both  individual  and 
paternal  performance  except  for  that  controlled  by  the  sex 
chromosome.    Also^  there  is  less  uniformity  between  generations, 
the  progeny  or  the  dam  being  determined  half  by  the  immediate 
purebred  sire  breed. 


2  Breed 


Hz/3){h^hh  +  (2/9)(?^+?^') 


k  Breed 


3  Breed 


+(6/7)(fi^+h")  +  (2/7)(?^+?^) 
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Some  of  the  advantages  of  specific  and  rotation  cross- 
breeding can  be  corabined  by  using  males  from  the  sire  breed  on 
females  produced  by  rotation  crossbreeding  among  breeds  chosen 
for  more  largely  maternal  traits . 

.  Co"  X  2  breed  rotation  $  (AB)  =  he  +  (2/3)h^3  ■»-(2/9)(r^+r^)^ 

.    M .  M  ^  M 

k 

In  this  case  all  of  the  individual  heterosis  and  a  large  part 
of  the  maternal  heterosis  can  be  utilized  with  relatively  little 
handicap  from  recombination  effects  and  making  considerable  use 
of  breed  differences  in  maternal  performance . 

New  "synthetic"  breeds  offer  the  same  opportunity  as 
rotation  crossbreeding  for  retaining  most  of  the  individual  and 
maternal  heterosis  which  could  be  obtained  in  an  .individual. 

Fo  of  n  Breeds  =  (h-'-+h^+h-^+r-^+r^+r-^ ) 

However^  in  synthetic  breeds  the  base  population  is  subject  to 
recombination  effects --if  these  are  important — ^which  are  directly 
proportional  to  the  expected  level  of  heterozygosity.    Also  in 
synthetic  breeds  it  is  not  possible  to  use  different  genotypes 
for  the  male  and  female  parent.    It  is  commonly  assumed  that  rate 
of  response  to  selection  would  be  greater  in  a  breed  beginning 
with  a  crossbred  base  than  in  the  parental  pure  breeds  themselves . 
However,  if  the  number  of  genes  affecting  the  various  components 
of  performance  involved  are  quite  large,  then  the  change  in 
additive  genetic  variance  would  be  rather  small.    In  his  experiments 
selecting  for  postweaning  gain  in  mice,  Comstock  has  now  concluded 
that  response  has  plateaued  since  about  generation  43 .    He  has 
now  estimated  the  number  of  loci  which  have  contributed  to  the 
response  obtained  to  this  point  as  being  in  the  order  of  200  to 
300.    This  is  for  only  one  trait.    Surely  when  both  individual 
and  maternal  traits  are  considered,  the  number  of  loci  likely  to 
be  involved  is  very  large  and  we  probably  should  not  expect  any 
great  change  in  the  effectiveness  of  within  breed  selection  from 
beginning  with  a  crossbred  foundation.    The  main  advantage  is 
likely  to  be  in  correcting  the  cumulated  inbreeding  effects 
present  in  the  constituent  pure  breeds .    Here  it  is  very  important 
to  avoid  the  mistakes  of  the  past  by  maintaining  large  enough 
effective  population  size  so  that  the  initial  advantage  of 
increased  heterozygosity  is  not  squandered  by  early  re -inbreeding 
of  the  new  breed. 

It  is  apparent  that  the  relative  magnitude  of  heterosis 
recombination  effects  and  of  breeding  values  for  individual 
and  maternal  performance  determine  the  most  advantageous  method 
of  utilizing  genetic  differences  among  breeds .    The  larger  the 
individual  and  maternal  heterosis  is,  the  more  advantage  cross- 
breeding or  synthetic  breeds  have  over  present  pure  breeds . 
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The  larger  the  breed  difference  in  maternal  versus  individual 
perforins.nce_,  the  more  iriportant  it  is  to  use  some  type  of 
specific  cross  rat-^er  than  rotation^  crossbreeding,,  or  development 
of  new  synthetic  breeds  .    If  recombination  loss  of  epistatic 
superiority  maintained  in  the  existing  pure  breeds  by  selection 
is  important^  then  crossbreeding  has  a  distinct  advantage  over 
synthetic  breeds  as  a  means  of  utilizing  existing  breed 
differences.    Of  course^  the  lower  the  rate  of  reproduction^ 
the  more  difficult  specific  crossbreeding  systems  are  and  the 
more  advantage  there  is  in  rotation  crossbreeding  or  in 
synthetic  breeds . 

Estimation  of  Parameters . 

Evidence  concerning  breed  differences  is  obtained  both 
from  the  pure  breeds  themselves^  of  coLirse^  and  from  crossbreeding. 
Even  though  confused  by  differences  in  accumulated  inbreeding 
or  epistatic  gene  effects,  breed  differences  in  purebred  perfor- 
mance certainly  are  indicative  of  major  differences  to  be  found 
when  the  breeds  are  used  in  crossing.    Thus,  preliminary 
screening  of  breeds  with  regard  to  individual  and  maternal 
traits  certainly  can  be  done  on  the  basis  of  comparisons  of 
purebred  performance . 

In  crossbreeding  evaluation  the  main  effects  of  breed  of 
sire  on  both  individual  and  maternal  performance  of  progeny 
is  probably  the  most  useful  single  kind  of  information  to  be 
obtained.    Here  we  can  utilize  the  general  principle  of 
factorial  experimental  design  so  that  the  precision  of 
comparison  of  any  two  breeds  of  sire  is  determined  primarily 
by  the  total  numbers  of  progeny  by  breed  of  Sire,  and  not  by 
numbers  in  any  specific  cross  from  that  breed  of  sire.  This 
is  t^^ue  unless  interaction  between  breed  of  sire  and  breed  of 
dam  or  specific  combining  ability  is  important.    If  the  pure- 
breds  are  left  out  of  the  analysis,  such  interaction  is  very 
unlikely  to  be  significant  with  the  levels  of  inbreeding  to  be 
found  in  domestic  breeds  of  cattle.    Thus,  as  one  increases  the 
number  of  breeds  being  evaluated  in  the  same  experiment  the 
required  numbers  of  observation  per  breed  of  sire  do  not 
increase  and  total  numbers  increase  in  direct  proportion  to 
the  number  of  breeds  of  sire  evaluated;,  not  in  proportion  to 
n(n-l)    different  crosses^  coimting  reciprocals .    This  means 
that  one  can  include  more  breeds  in  a  given  testing  program 
without  as  prohibitive  increases  in  total  size  of  the  experiment. 
In  figure  5  the  standard  error  of  a  mean  difference  between  two 
breeds  of  sire  is  shown  as  affected  by  the  number  of  sires  per 
breed  of  sire  and  by  total  numbers  of  progeny  per  breed  of  sire . 
The  upper  (dashed)  lines  refer  to  maternal  performance  for  the 
heritability  of  20^  and  coefficient  of  variation  20fo  and  three 
records  per  female .    The  lower  lines  refer  to  a  trait  such  as 
weaning  weight  with  30/o  heritability  and  a  lo/o  coefficient  of 
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variation  and  a  single  observation  per  individual.    Notice  in 
"both  cases  that  increesirg  total  numbers  of  progeny  per  breed 
of  sire  reduces  the  standard  error  of  the  mean  difference  very 
slowly  as  compared  to  increasing  number  of  sire  progenies  per 
breed .    Note  that  reduction  of  the  standard  error  for  the  mean 
difference  to  2$,  which  corresponds  to  1:1  chance  of  detecting 
a  5^  difference  with  a  probability  equal  to  or  less  than  .01^ 
would  require  twenty  sire  progenies  of  eight  females  each  for 
maternal  performance  but  only  about  five  sires  with  eight 
progeny  each  for  individual  performance .    It  is  clear  that 
adequate  and  representative  sampling  of  sires  from  the  breeds 
under  test  is  of  critical  importance  and  also  that  pooling  of 
data  from  different  stations  will  be  required  if  the  parameters 
are  to  be  estimated  with  a  desired  degree  of  precision^  parti- 
cularly for  some  of  the  more  highly  variable  and  less  heritable 
traits . 

In  the  two-way  table  of  Y\  crosses^  breed  of  dam  effects 
of  course^  contain  both  the  transmitted  and  the  direct  maternal 
influences  on  the  progeny  including  epistatic  and  inbreeding 
level  effects .    Estimation  of  maternal  effects  alone  involves 
subtracting  the  estimated  breed  of  sire  effect  from  breed  of 
dam  effect.    This,  of  course,  is  the  variance  of  difference 
between  two  differences  and  would  have  a  variance  which  would 
be  the  sum  of  the  two  variances  for  the  separate  mean  differences. 

Estiniates  of  the  parameters  which  influence  choice  of 
mating  system  are  somewhat  more  complex .    Heterosis  of  individual 
performance,  of  course,  is  estimated  directly  by  comparing  Y-^ 
with  parental  mean  performance.    Maternal  heterosis  plus  l/k  of 
the  potential  maximum  recombination  effects  is  estimated  by  the 
superiority  of  three-way  crosses  over  the  constituent  Fi 
average.    Special  designs,  of  course,  can  be  used  to  estimate 
maternal  heterosis  without  confusion  with  recombination  effects 
as  Willham  has  pointed  out .    In  fact,  comparison  of  the 
reciprocal  three-way  crosses  will  be  an  estimate  of  maternal 
heterosis  alone,  ignoring  sex  linked  differences  (if  h^  =  O). 
Estimation  of  recombination  effects  or  of  proportion  of  heterosis 
retained  in  advance  generations,  requires  comparison  of  the  F'^ 
generation  or  second  generation  of  inter  se  mating  with  the  other 
types  of  crosses  .    This  will  usually  involve  comparison  of 
crosses  not  produced  in  the  same  year  and  thus  requires  a  control 
population  from  which  each  kind  of  cross  can  be  deviated  in 
order  to  make  between  year  comparisons  of  different  kinds  of 
crosses  . 

^i-P  =  h^ 

C(AB),  (3-way-F3_)  =  h^  +  ijh  r^ 
AB(C),  (3-vay.Fi)  =  l/W 

C(AB),  (3-way-F3)  =  l/2  (h^+h^)  -  l/k  r^  -  l/2  r^ 
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Estimation  of  expected  standard  errors  is  more  complex  and  the 
stand o'.rd  errors  are  not  the  same  for  different  parameters  but 
again  it  is  reasonably  certain  that  combining  of  evidence  from 
different  experiments  vill  be  necessary  to  achieve  reasonable 
precision  in  the  estimates.    When  purebred  populations  of  the 
breeds  being  evaluated  are  included  in  the  experiment  the  design 
for  estimating  both  average  breed  of  sire  effects  and  the 
heterosis  recombination  parameters  is  really  straight  forward 
and  does  not  involve  back  crosses .    However,,  when  some  of  the 
breeds  evaluated  are  imported  and  onD.y  sires  are  obtained^ 
several  breeds  may  be  used  as  tester  or  reference  breeds  for 
evaluating  them  in  comparison  with  the  breeds  represented  only 
by  sires  (figures       6  and  If),    In  the  latter  case  back  crosses 
to  the  imported  breed  will  be  required  to  approximate  the  para- 
meters of  the  imported  pure  breed  itself. 

Steps  in  evaluating  breeds  and  methods , 

As  an  outline  summary  one  might  follow  the  steps  indicated 
below  in  evaluating  some  of  the  more  promising  breeds  in  a 
particular  class  of  livestock. 

A.  Define  objectives 

1.  Relative  economic  importance  of  traits 

2.  Consumer  preferences — market 
3 •    Sources  of  variable  costs 

h.    Probable  fiiture  management  systems 

B.  Select  management  conditions  which: 
1.    Minimize  production  costs 

2  .    Maximize  product  acceptance 

C .  Select  breeds  and  method  of  use 

1.  Screen  breeds — existing  information 

2.  Assemble  promising  breeds 

a .  Adequate  sample 

b .  Quarantine  problems 

c .  Sires  only? 
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3*    Compare  piire  breeds  under  defined  olDjectives  and 

•  cond5.tions 

a.    Classify  as  "sire"  or  "dam"  breeds  for.  crossing 
k.    Compare  F-j^*s  and  P^'s  for  best  breeds 

a .  Separate  transmitted,  maternal  effects 

b.  Choose  sire-dam  breeds 

5.  Compare  S-T^^eed  crosses 

2  or  3  sire  breeds  x  all  F-^  $  of  6-8  breeds. 

6 .  Produce  only  crosses  of  best  3  or  ^  breeds 

a.  F^  for  best  2  sire  breeds,,  2  dam  breeds 

b .  F3  for  best  k  breeds  ( ABxCD ) 

Reference 

Dickerson,  G.  E.    196^.    Experimental  approaches  in  utilizing 
breed  resources.    Anion.  Br.  Abstr.  37j191» 
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Figiire  6 
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Figure  7 
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PROGRAI^/IS  TO  UTILIZE  BREED  DIFFERENCES 
H .  T .  Fredeen 
Head^  Livestock  Research^  CD  .A.  Research 
Station,  Lacombe,  Alberta 


The  role  of  beef  breeding  research^  its  adeqiiacy  and  its 
potential  direction,  have  been  examined  in  some  detail  by 
previous  speakers  and  more  is  yet  to  be'  said. regarding  some  of 
the  programs  now  underway.    At  this  point  it  seems  appropriate 
to  consider  some  aspects  of  industry  application  of  the  knowledge 
to  be  derived  from  this  research,  with  particular  reference  to 
the  industry  structure  which  might  evolve  over  the  next  twenty 
years . 

Interest  in  the  topic  has  been  focused-  iBthec  sharply  by  the 
change  in  the  breed  importation  policies  of  this  continent.  The 
new  genetic  material  now  becoming  available  will  see  industry 
application  in  four  ways 

(1)  crossbreeding 

(2)  development  of  new  breeds 

(3)  propagation  of  the  imported  breeds 

(k)    promoting  competitive  improvement  of  existing 
breeds 

Advice  of  research  people  will  be  sought  initially  in  the 
matter  of  breed  choices  for  importation  but  hand  in  hand  will 
come  questions  on  the  most  effective  procedures  for  utilizing 
the  new  breeds .    At  this  point  in  time  we  have  relatively 
little  guidance  to  offer  on  either  question.    Breed  differences 
are  hard  to  gauge  due  in  part  to  the  extreme  difference  between 
European  and  American  conditions  and  in  part  to  the  nature  of 
the  records  available  in  Europe ,    Advice  regarding  potential 
application  is  equally  hazardous .    It  is  clear,  however,  that 
semen  from  all  imported  bulls  will  be  preserved  and  widely 
disseminated  for  A.I.  use.    For  the  next  decade  at  least, 
producers  will  be  less  concerned  about  following  research 
projections  than  with  exploiting  the  new  and  unproven.  (it 
has  been  suggested  that  there  is  never  an  appropriate  time  to 
confuse  the  real  issues  with  facts ) .    For  this  reason  the 
paucity  of  current  knowledge  is  not  a  serious  liability  provided 
we  move  with  reasonable  speed  and  sureness  to  secure  the  infor- 
mation that  will  be  required  by  the  industry  in  the  1980*s. 

This,  of  course,  is  a  large  order.    Before  we  can  effectively 
discuss  the  utilization  of  breed  differences  we  must  attempt  to 
define  the  performance  traits  of  importance  and  rank  them  in 
terms  of  relative  economic  importance .    From  this  foundation  it 
might  be  possible  to  extrapolate  to  procedures  for  industry 
application.    The  first  part  of  this  presentation  will  consider 
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some  components  of  net  productivity.    The  second  part  i^ill 
att£'',pt  to  integr:;':s  tais  material  in  terms  of  industry- 
application  . 

Part  I .    Components  of  Net  Productivity 

One  measure  of  net  performance  is  the  lifetime  production 
(pounds  of  calf  weaned)  of  a  brood  cow.    This  will  "be  a  fujiction 
of  age  at  first  calving^  duration  and  regularity  of  reproductive 
life^  and  preweaning  groi-rth  of  her  progeny.    The  latter  will 
reflect  both  milk  production  of  the  dam  and  genetic  growth 
potential  of  the  calf.    To  rank  these  components  in  terms  of 
relative  importance  it  is  useful  to  examine  the  influence  of 
each  on  production  costs  .    These  include  feed^  labor ^  veterinaiy 
supplies  and  services^  management  skills and  the  capital  over- 
head of  facilities^  land  and  equipment.    Each  of  these  costs  is 
highly  influenced  by  environmental  conditions^  geographic 
location  and  management  decisions  .'   And  to  a  certain  extent 
each  is  conditioned  by  the  environmental  requirements  of  the 
chosen  genotype  or^  conversely^  by  the  economic  consequences 
when  such  requirements  are  ignored.    However apart  from 
tailoring  genotypes  to  fit  specific  environmental  niches^  the 
primary  production  cost  to  be  considered  in  genetic  improvement 
is  that  of  feed , 

Critical  research  data  bearing  on  the  variables  influencing 
feed  requirements  are  limited  but  the  topic  can  be  explored  by 
utilizing  the  N.R.C.  standards  for  recommended  nutrient 
requirements  (3).    One  limitation  to  this  approach  is  the 
feasibility  of  restricting  feed  intake  to  requirements .  This 
point  will  be  reconsidered  later. 


D .E .  requirements  for  calf  production 

Total  feed  inputs  required  for  a  1000-pound  range  cow^ 
calving  initially  at  3  years  of  age,  producing  11  lb.  of  milk 
daily  during  nursing,  and  weaning  her  fifth  calf  at  8  l/2  years 
of  age  for  a  life  time  production  of  2000  lb.  of  calf  ('5  x  hOO 
lb.)  may  be  considered  as  a  base  (lOO^b)  with  which  alternatives 
are  compared.    This  production  pattern  requires  a  life  time  feed 
input  of  ^^,053  M  cal  or,  in  terms  of  calf  production,  the 
equivalent  of  Ik .2  lb .  of  barley  for  every  pound  of  calf  weaned . 
Note  that  19 •5^  of  this  feed  charge  would  be  required  to  carry 
the  breeding  female  to  her  first  calving  and  9  •9/^  would  be  an 
input  to  sustain  lactation. 

Net  efficiency  can  be  improved  by  decreasing  the  feed 
inputs  prior  to  breeding  and/or  by  increasing  pre -weaning  gro^-rth 
rate  of  the  calves  .    Some  examples  of  relative  efficiency  with 
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costs  expressed  as  a  percentage  of  the  basis  charge  defined  in 
the  preceding  pars?;raph  are  as  follows  (all-  exaiEples  derived 
from  table  l) . 

1.  More  milk  producing  a  50Q!^  calf  at  weaning 

5  X  500  =t--.250Qr  of  calf  90.8/0 

2.  Breeding  to  calve  at  2  years 

6  X  ^00  =  2kooir  of  calf  89.7/0 

3.  Calving  at  2  years more  milk 

6  X  500  =  300(^^  of  calf  ^  82.7fo 

k .    Calving  at  2  years  y  more  milk^  extra  gro'i-Tth  rate 

6  X  600  =  3600#  of  calf  (not  shown  in  table)  68.8/0 


Ass-umptions  made  in  respect  of  the  relationship  between 
milk  production  of  the  dam  and  weaning  weight  of  the  calf  are 
derived  from  research  reported  by  Berg  et  al.  (1967^  1970)^ 
and  feed  requirements  for  milk  production  are  calculated 
according  to  N.R.C.  recommendations  for  dairy  cattle. 

Providing  winter  shelter  for  the  brood  cow  reduces  the 
maintenance  inputs  by  about  17^  (Webster,  1970)  but  this 
represents  only  about  a  2.5^  reduction  of  the  life  time  feed 
budget . 

Large  cows — I30O  lb.  at  maturity — have  increased  maintenance 
requirements  and  may  be  competitive  with  example  4  above  only  if 
they  regularly  wean  calves  substantially  heavier  than  60O  pounds 
(e.g.  a  1300  lb.  cow  weaning  6  calves  at  60O  lb.  each  is  esti- 
mated to  have  a  relatively  efficiency  of  80.9^). 

Substantial  savings  in  maintenance  requirements  might  be 
effected  by  dry  lot  management  of  the  brood  cow.    Webster  (I970) 
has  postulated  savings  approaching  50^  although  this  may  require 
downward  revision.     G?he  economics  of  such  savings  would  have 
to  be  appraised  in  relation  to  changes  in  the  costs  of  facilities 
and  labor . 


Webster  (1970)  estimates  the  daily  energy  expenditure  of  ah 
1100-lb.  cow  as  10,900  K  cal  if  housed  and  16,190  if  on  free 
range  (i.e.  an  increase  of  kQ  .^^o  for  walking  and  grazing). 
These  figures,  considered  in  relation  to  the  NRC  estimates 
of  15,200  and  17,6^0  K  cal  daily  for  maintenance  of  the  dairy 
and  beef  cow  respectively,  indicate  an  energetic  efficiency 
of  73^  under  housing  and  92/0  under  range  conditions .  Both 
figures  are  exceptionally  high  suggesting  either  that  the 
NRC  standards  are  too  low  or  Webster's  estimation  too  high. 
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The  association  "between  longevity — specifically  niunber  of 
uninterrupted  calvings — and  D.E.  inputs  per  unit  weight  of  calf 
weaned  is  illustrated  by  the  h  upper  curves  of  Figure  1.  A 
sharp  decline  occurs  to  about  the  third  gestation  but  little 
further  improvement  occurs  after  the  fifth  gestation.  Repro- 
ductive failure  or  preweaning  loss  of  a  calf  would  markedly 
increase  the  net  requirements . 

Also  shown  are  curves  (numbers  5  and  6)  depicting  the  D.E. 
inputs  required  per  pound  of  live  animal  produced  (calf  weaned 
and  cow  sold  to  slaughter)  at  the  termination  of  the  first, 
second  or  later  gestation.    Note  that  for  these  curves  as  for 
the  other  curves  of  Figure  1,  the  calculation  of  cow  feed  costs 
commences  with  the  female  selected  at  weaning.  Restricting 
production  to  a  single  gestation  with  the  dam  fattened  immediately 
for  slaughter  (at  an  assumed  D.E.  input  of  2000  M  cal)  at  1000 
lb.  weight  results  in  the  lowest  D.E.  costs.    These  costs  rise 
slowly  with  each  additional  gestation  prior  to  slaughter  of  the 
dam.    It  should  be  noted  that  the  upper  (^)  curves  in  the 
figure  relate  only  to  pounds  of  calf  weaned  whereas  the  two 
lower  curves  incorporate  the  postweaning  gain  of  the  dam. 
Including  salvage  value  of  the  dam  in  the  upper  curves  would 
shift  them  down  and  curves  3  and  k  would  merge  with  curves  5 
and  6  respectively  at  the  extreme  right  of  the;  figure . 

The  two  lower  curves  of  Figure  1  indicate  that  feeding  the 
cow  for  slaughter  immediately  following  production  of  her  first 
calf  (i.e.  rearing  the  calf  artificially  or  on  other  cows) 
would  give  a  further  slight  improvement  in  net  D.E.  efficiency. 
Rearing  the  calf  from  birth  to  ^00  lb.  would  require  D.E. 
inputs  of  approximately  I38O  M  cal  (dairy  cattle  standards). 
Feeding  the  dam  to  gain  approximately  I50  lb .  over  two  months 
would  require  2000  M  cal.    These  inputs  added  to  the  10^000  M 
cal  required  to  rear  the  dam  from  weaning  to  the  end  of  her 
first  gestation  (2  years  of  age)  sum  to  13_,380  M  cal  to  produce 
1000  lb.  of  market  product  (l  calf  at  ^00  pounds  and  600-lb. 
gain  for  the  dam). 

Placed  in  a  monetary  context,  barley  at  2^  per  pound  would 
equate  to  1.3^  per  M  cal.    For  gestation  1  of  the  curves  in 
Figure  1  this  means  a  feed  cost  per  pound  of  weaned  calf  as 
17. 9^  18.2  and  23.6  cents  for  curves  6,  5  and  ky  respectively. 

For  evaluating  the  relative  economic  merits  of  these 
alternate  forms  of  the  cow-calf  operation,  comparative  D.E. 
inputs  and  relative  costs  of  alternate  D.E.  sources  do  not 
provide  a  complete  picture .    Of  rather  crucial  importance  is 
the  question  of  whether  appetite  at  each  production  stage  can 
be  (or  should  be)  tailored  to  match  actual  requirements.  If 
such  control  proves  impossible  or  economically  unfeasible, 
projections  based  on  energy  requirements  represent  an  exercise 
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in  futility.    But  granting  that  such  control  is  possible, 
there  are  other  economic  factors  to  be  considered . 

1 .  Relative  economic  value  of  a  young  vs .  an  aged  cow . 

2.  Relative  cost  of  facilities  (important  in  the  case  of 
artificial  rearing  of  the  calf  and  also  important  if 
special  feeding  practices  are  required  to  ensure  feed 
intake  in  accordance  with  requirements  rather  than  appetite). 

3 .  Availability  and  dollar  cost  of  replacement  heifers . 
Slaughter  of  all  females  following  birth  (or  weaning)  of 
their  first  calf  would  mean  annual  replacement  of  all  cows 
in  the  herd.    The  implication  of  this  requirement  (e.g. 
with  a  50-50  sex  ratio  this  would  mean  the  marketing  of  two 
females,  one  cow  and  one  heifer  calf,  for  every  male 
produced)  suggests  that  the  practice  would  be  totally 
impractical  unless  multiple  births  and/or  sex  control 
become  practical  realities . 

k .    The  logistics  of  annual  replacement  of  all  proven  reproductive 
units  with  heifers  of  unknown  and  untried  potential. 
Conception  rate  might  be  of  minor  importance  since  pregnancy 
testing  would  permit  early  marketing  of  non -pregnant 
females.    However,  the  economic  implication  of  such  culling 
is  obviously  dependent  on  the  relative  values  of  replacement 
heifers  and  slaughter  cattle. 

5.    The  greater  incidence  of  calving  difficulties  among  heifers, 
and  the  lower  lactation  and  hence  lighter  weaned  calf 
weights  characteristic  of  first  lactations  .    The  latter 
point  would  not  apply  if  calves  were  reared  artificially. 

Most  of  these  factors  tend  to  weaken  the  economic  argument 
for  tenaiination  of  reproduction  after  a  single  lactation.  Thus 
the  c<DW-calf  operation  is  likely  to  continue  in  the  present 
production  pattern  for  some  time  to  come.    For  this  reason  the 
industry  will  be  interested  in  small  brood  cows,  maturing  at 
1000  lb.  or  less,  capable  of  producing  abundant  milk  and 
weaning  large  calves  annually  from  the  age  of  two  years.  Such 
cows  would  require  extra  management  during  lactation;  under 
range  conditions  they  would  be  unlikely  to  have  the  opportunity 
or  capacity  to  consume  D.E.  sufficient  to  lactate  and  simulta- 
neously maintain  a  condition  adequate  for  reproduction  and/or 
winter  survival.    Failure  to  wean  a  calf  in  any  year  would 
markedly  increase  the  production  costs . 

Among  the  implications  in  this  definition  of  the  "ideal" 
brood  female  is  the  fact  that  any  breeding  program  designed  to 
produce  her  will  inevitably  produce  cull  females  and  males  with 
a  comparable  growth  rate  and  mature  size.      To  appraise  the 
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economic  consequences  of  tiiis  fact  requires  an  exajnination  of 
the  energy  inputs  required  for  rearing  cattle  to  market  weight. 

D«  E.  requirements  for  feed  lot  gains 

Three  variables  influencing  the  total  D .E .  requirements 
for  feed  lot  gains  are 

1.  Weight  of  calf  at  start  of  feeding]  light  calves  will  be 
longer  in  the  feed  lot  and  thus  will  incur  higher  maintenance 
charges . 

2.  Rate  of  growth  permitted  during  the  initial  part  of  the 
feeding  period;  the  more  rapid  the  growth  the  lower  the 
maintenance  charges . 

3.  Final  market  weight j  light  terminal  weights  will  result  in 
lower  feed  requirements  for  both  maintenance  and  gain. 

It  is  obvious  that  maximum  efficiency  in  D.E.  utilization 
is  not  necessarily  equivalent  to  maximum  profitability.  The 
latter  will  depend  on  the  relative  costs  of  different  D.E. 
sources  (e.g.  energy  derived  from  barley  grain  would  cost 
approximately  25^  more  than  energy  derived  from  brome  hay)  and 
the  relationship  between  market  value  and  terminal  weight  and/ 
or  degree  of  fat  cover  on  the  carcass .    But  considering  only 
the  question  of  D.E.  J^uts,  the  most  efficient    conversion  is 
achieved  by  minimizing  maintenance  charges — a  combination  of 
light  initial  weighty  ijjaximum  growth  rate  and  a  relatively 
light  terminal  weight.    Thus  a  steer  placed  on  feed  at  kOO  lb. 
and  marketed  at  1000  lb»  by  13  months  could  produce  each  unit 
of  live  weight  gain  at  a  cost  of  5.8  units  of  barley.  Alter- 
natively, a  600  pound  steer  fed  to  the  same  terminal  weight  at 
11  months  would  require  approximateihy  5/°  more  feed  (6.4  units 
of  barley)  per  unit  of  live  gain.    At  a  terminal  weight  of  1200 
lb .  the  difference  in  feed  requirements  increases  to  approximately 

The  200  lb.  difference  in  I80  day  weaning  weight  represents 
a  difference  of  33%  in  preweaning  growth.    If  this  difference 
carries  forward^  the  figures  for  a  kOO  lb.  calf  gaining  3  I'b. 
per  day  should  be  compared  with  a  6 00  lb.  calf  gaining  4.5  I'b . 
per  day.    The  latter  would  then  require  5.5  lb.  per  pound  of 
gain  to  1000  lb.,  or  ajtj  improvement  of  approximately  ^io  over 
the  lower  gaining  calf.    Further,  if  feed  requirements  are  a 


Successful  techniques  for  sex  control,  or  incorporation  of 
genes  which  produce  sex  dimorphism  in  respect  of  growth  rate 
would  permit  modification  of  this  statement . 


68 


function  of  age  rather  than  veight  for  these  youthful  cattle, 
the  advantage  of  tlie  rapid  gainer  would  increase  to  18^  (4.8 
units  of  barley  per  imit  of  gain ) . 

Two  points  of  jmportance  to  the  beef  industry  are , illu- ,  • , 
strated  by  comparison  of  tables  1  and  2.    First  is  the  fact  that 
the  feed  inputs  involved  in  producing  a  weaned  calf  are 
substantially  larger  than  those  requii'ed  to  carry  the  calf  from 
weaning  to  slaughter  weight  (barley  equivalents  of  9 .8  vs .  k .8 
for  the  two  most  efficient  examples  of  pre-  and  post -weaning 
growth  from  the  two  tables ) .    This  reinforces  the  early 
conclusion  regarding  the  importance  of  minimizing  D    .  inputs 
for  weaned  calf  production.    Second,  heavy  calves  at  weaning, 
a  requisite  to  minimizing  preweaning  D.E.  charges,  will  be  most 
profitable  in  the  feed  lot  provided  that  their  superiority  in 
preweaning  daily  gain  carries  forward  into  the  feed  lot .  This 
advantage  will  be  particularly  marked  if  their  younger  age  at 
the  terminal  market  weight  means  a  leaner  carcass . 

The  estimates  of  table  2  indicate  the  need  for  considering 
the  total  economic  implications  associated  with  production  of 
the  "ideal"  small  brood i    However  inferior  growth  rate  is  not 
a  prerequisite  to  light  mature  weight  (i.e.  1000  lb.).  Specific 
breed  crosses  may  offer  a  useful  method  for  combining  rapid 
growth  with  minimum  mature  weight. 

D.E.  requirements  in  relation  to  lean  content  of  the  carcass 

Marketing  decisions  are  based  on  many  factors  but  of 
paramount  importance  is  the  desire  to  achieve,  the  market  weight 
and  grade  .commanding  above  average  prices.   -Insofar  as  North  , 
American  markets  are  concerned  these  criteria  generally  specify 
market  steers  or  heifers  (not  bulls)  in  the  live  weight  range 
950  to  1150  lb.  and  carryj.ng  above  average  fat  cover.  Impli- 
cations of  these  criteria  in  respect  of  D  .E .  utilization  are 
indicated  by  the  data  of  table  3  (adapted  from  Fredeen,  1970 ) • 

Lean  content  of  the  carcass  (expressed  as  a  ^  of  live 
weight  at  slaughter  to  accommodate  the  direct  relationship 
between  dressing  percentage  and  carcass  fat)  decreases  with 
increasing  fat  cover.    Bulls  yield  more  lean  and  heifers  less 
than  steers  of  the  same  average  rib  fat  (e.g.  at  O.7"  average 
fat  averages  for     yield  of  lean  were  31 .1>  28.2  and  29.8  for 
bulls,  heifers  and  steers).    Feed  figures  were  not  available 
for  heifers  but  the  D.E.  required  per  unit  of  live  gain  would 
undoubtedly  follow  the  same  trend  as  for  bulls  and  steers,, 
increasing  with  increasing  fat  cover.    With  sexes  compared  on 
an  equal  rib  fat  basis  bulls  were  approximately  25fo  more  effi- 
cient than  steers  in  D.E.  conversion  to  lean.  (Barley 
equivalent  per  unit  live  gain  with  the  comparison  made  for 
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average  rib  fat  of  O.5"  was  'J  ,h6  for  steers  and  5»l8  for  bulls). 

This  reflects  the  combination  of  more  rapid  gains  and  higher 
lean  content. 

The  data  of  table  3  clearly  demonstrate  the  potential 
economic  advantages  to  be  derived  by  minimizing  fat  production 
and  by  feeding  entire  males  rather  than  steers  for  slaughter . 
The  fact  that  these  specifications  are  contrary  to  the  "best 
beef"  image  currently  promoted  by  the  retail  trade  should  be  a 
matter  of  grave  concern  to  the  beef  industry. 


Part  II.    Industry  Application 

The  upward  trend  in  consumer  preference  for  beef  has 
created  great  optimism  in  the  beef  industry.    Beef  prices  have 
not  declined  in  spite  of  increasing  prices — it  is  estimated  that 
75^  of  the  consumer  meat  dollar  is  spent  on  beef-'^and  increasing 
per  capita  demand  coupled  vlth  increasing  population  size  has 
encouraged  some  amazing  projections  for  the  beef  production 
required  in  the  relatively  near  future. 

Perhaps  the  projections  are  correct,  but  we  must  not 
ignore  the  fact  that  they  are  based  on  the  exceedingly  fragile 
foundation  of  consumer  demand .    People  have  no  unalterable 
convictions  and  the  present  infatuation  with  beef  probably 
should  be  viewed  as  a  testimonial,  to  the  consistency  and 
persistency  of  retail  promotion  over  the  past  several  decades 
rather  than  growing  allegiance  to  the  product .    Unless  the 
beef  industry  moves  soon  to  establish  a  strong  competitive 
position  producers  may  be  reminded  forcibly  that  there  are 
alternate  meat  products  including  the  so-called  protein  extenders. 

This  statement  applies  to  the  entire  industry,  not  to 
producers  alone.    Indeed  some  major  contributions  to  inefficiency 
occur  in  the  merchandizing  procedure .    Further^  traditional 
product  specifications,  entrenched  in  carcass  grading  procedinres 
and  vigorously  protected  by  vested  interests  of  the  retail 
trade,  have  discouraged  the  development  of  tangible  economic 
incentives  for  lean  meat  production.    But  these  aspects  of  the 
industry  are  changing  and  the  onus  is  on  the  producer  to  evolve 
production  techniques  that  will  improve  the  competitive  position 
of  beef  relative  to  other  meats . 

The  material  of  Part  I  provides  some  guidance  on  specifi- 
cations for  the  productive  unit — brood  cow  and  weaned  calf — 
that  will  maxijnize  production  pei-  unit  of  feed  input.  These 
specifications  are: 
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1.  Brood  cows  -  producing  their  first  calf  at  2  years  of  age. 

-  Cf?p8ljl'^  of  iminterrupted  reproduction  and  calf 
.  '       production  to  weaning  as  long  as  they  remain 

in  the  herd .    Longevity  (beyond  6  l/2  years ) 
is  of  secondary  importance. 
.  -  capable  of  producing  abundant  milk. 

-  producing  calves  with  rapid  growth  and  high 
weaning  weights . 

-  maturing  at  a  weight  of  approximately  1000 
pounds . 

2.  Weaned  calves  -  that  reach  the  desired  market  weight  at  a 

minimum  age . 

-  that  are  jtiysiologically  young  at  the 
.chosen  market  weight  to  minimize  fat  content . 

-  that  possess  abundant  muscling. 

None  of  our  existing  breeds  m,eet  all  of  these  specifications . 
Further,  the  reproductive  advantages  of  hybrid  heifers  (earlier 
puberty  and  higjier  conception  at  first  service)  cou;pled  with  the 
opportunity  afforded  by  crossbreeding  for  combinirig  in  one 
animal  the  desired  traits  of  two  or  more  breeds  support  the 
view  that  hybrids ,  not  stmightbreds ,  will  be  the  brood  cows 
of  the  future.    The  calves  they  produce  will  in  turn  represent 
another  cross  with  the  top  crcsr.  "b-'j.!!  breed  chosen  in  accordance 
with  the  characterif>-*:lcs  required  for  specific  markets.  Growth 
rate_,  carcass  muscj.i:';.g  and  physiologic  age  at  a  designated 
market  weight  (as  a  control  on  the  degree  of  fatness)  will  be 
primary  considerat:  ons . 

Development  of  demand  for  hybrid  breeding  stock  would 
support  the  following  industry  structure: 

1.  Selective  propagation  of  foundation  (straightbred)  lines 
designed  for  producing  F^.  hybrid  females  and  top  cross 
sires.    (The  lines  may  be  breeds  or  synthetic  lines). 

2.  Large  scale  production  of  hybrid  females  for  breeding  use 
(may  be  combined  with  foundation  herd  operations). 

3  •    Commyercial  production  based  on  hybrid  females  . 

This  projection,  of  industry  structure  is  not  new  and 
logistics  concerning  its  application  may  be  deduced  from 
experiences  with  poultry  and  pigs .    From  these  experiences  we 
can  also  conclude  that  the  successful  seed  stock  enterprises 
will  involve  large  herds  of  breeding  females  which,  if  not 
singly  owned,  are  under  ..single  direction  in  respect  of  selection 
and  breeding  decisions .    (This,  of  course,  is  the  direction 
indicated  by  population- genetics  theory  and  proven  by  practical 
experience).    Similarly,  enterprises  geared  to  the  production 


of  hybrjd  females  must  "be  of  sufficient  size  to  guarantee 
cont:*.rucu3  supplier  of  qiiality  stock  in  such  quantities  (and 
at  prices)  that  oeji  s'apport  effective  sales  promotion.    It  is 
almost  certain  that  those  who  merchandize  hybrid  females  will 
seek  to  establish  complete  control  of  the  foundation  lines 
involved . 

The  basic  breeding  research  required  for  effective  advance- 
ment of  this  industry  structure  has  already  been  done .  \Tb.at 
remains  is  research  documentation  of  the  specific  role  which 
may  be  played  by  established  and^  as  they  become  available,  the 
foreign  breeds.    Public  (i.e.  tax  supported)  research  may  make 
a  relatively  small  contribution  to  this  docujnentationj  limited 
research  resources  will  hamper  investigations  of  the  potential 
multitude  of  breed  crosses  and/or  environmental  circumstances. 
Further,  the  industry  will  not  be  content  to  wait  for  the 
outputs  from  planned  research.    Instead  producers  will  make 
commitments  to  breed  combinations  well  in  advance  of — and  often 
in  spite  of--  research  evidence.    Having  made  their  moves  the 
time  and  cost  involved  in  switching  from  a  known  quantity  for 
which  markets  have  been  developed  to  possibly  superior  but 
unknown  products  will  serve  as  a  strong  deterrent. 

However,  industry  will  assujne  a  commanding  position  in 
new  breed  and  breed  cross  evaluation  (as  an  example  consider 
the  Conception  to  Consumer  progeny  testing  program  of  the 
Canadian  Charolais  Association  which  has  now  been  broadened  to 
include  the  Simmental)  and  trained  animal  breeders  will  be 
challenged  to  provide  guidance  on  the  design  of  effective 
testing  programs  and  the  interpretation  of  results.    It  is  in 
the  training  of  these  technical  advisors  that  beef  cattle 
research  will  play  its  most  vital  role.    Research  with  laboratory 
species  or  with  poultry  or  pigs  will  be  a  useful  supplement  but 
nothing  can  replace  a  thorough  exposure  to  the  problems  of  beef 
cattle  husbandry. 

Does  the  future  for  beef  breeding  research  hold  nothing 
more  demanding  than  the  training  of  industry  advisors?  Are 
there  no  major  scientific  contributions  to  be  made?  Before 
considering  this  second  question  the  record  of  research  in 
animal  breeding  should  be  examined .    Over  the  past  ^0  years 
such  research  has  had  a  profound  impact  on  poultry  breeding 
and  contributed  substantially  to  pig  breeding  practices .  A 
large  body  of  evidence  directly  applicable  to  the  beef  industry 
has  also  been  developed.    But  the  beef  industry,  hampered  by 
the  slow  reproductive  rate  of  their  species  and  inhibited  by 
tradition,  has  been  exceedingly  reluctant  to  support  genetic 
research  or  to  accept  the  new  breeding  and  selection  technology. 

The  situation  has  changed  dramatically  in  the  past  five 
years .    Beef  breeding  research  is  now  front  center  of  the  stage 
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with  other  species  occupying  the  wings .    This  shift  in  fortunes 
should  serve  to  re'fincl  us  that  beef  breeding  research  is  also 
expendible.    Today* s  society  is  preoccupied  with  finding  solutions 
to  crises.    Once  a  crisis  has  passed  those  ¥ho  found  and  applied 
the  solution  are  forgotten  in  the  rush  to  deal  with  another 
crisis.    In  short_^  the  reward  for  success  is  obscurity. 
Relative  obscurity  has  been  the  reward  granted  poultry  and  pig 
research  programs^  in  time  it  will  be  the  reward  granted  beef 
cattle  research.    The  ciorrent  fever  of  interest  in  beef  cattle 
breeding  is  a  transient  phenomenon.    I'Jhile  it  lasts ^  research 
agencies  will  be  e^diorted  to  open  doors  to  importation  of  all 
possible  genetic  material,  to  produce  quantities  of  technical 
informtion  regarding  optimiam  breed  combinations  and  to  update 
the  research  evidence  on  crossbreeding  systems .    And  when  it 
subsides,  beef  cattle  research  will  be  shuffled  into  the  wings 
while  another  performance --perhaps  the  development  of  meat 
substitutes — moves  forward  to  dominate  the  scene. 

How,  while  interest  runs  high,  is  the  opportunity  to 
develop  strong  research  facilities  and  programs  for  beef  cattle 
research.    The  new  breeds  being  imported  bring  with  them  new 
dimensions  of  performance  in  growth  rate,  mature  size,  lactation 
potential  and  muscling.    To  document  even  a  modest  amount  of 
information  on  effective  ways  for  incorporating  these  features 
in  our  beef  industry  will  occupy  much  of  our  research  resources 
during  the  decade  ahead.    ¥e  cannot  side  step  this  obligation. 
The  questions  being  raised  by  beef  producers  are  entirely 
pertinent  and  ujitil  industry  is  in  a  position  to  secure  this 
information  by  other  means  research  institutions  must  fill  the 
void.    But  in  this  process,  the  overall  research  plan  must  be 
aimed  beyond  the  immediate  horizon  of  crossbreeding.    We  do  not 
as  yet  have  solid  answers  on  many  of  the  basic  issues  in  beef 
cattle  production.    A  few  examples  with  implications  to  the 
animal  breeder  are : 

Energetic  efficiency  in  the  transformation  of  digestible 
energy  and/or  protein  to  edible  product,  a  process  that 
must  start  with  the  rearing  of  the  replacement  female  and 
ends  with  the  retail  product .    Perhaps  it  is  well  to 
re -emphasize  here  the  fact  that  feed  requirements  and  feed 
consumed  are  not  synonymous .    The  unknown  is  appetite 
which  generally  will  exceed  functional  requirements . 
Research  has  yet  to  secure  an  answer  to  the  question  of 
optimum  procedures  for  measuring  feed  "efficiency, "  or  to 
untangle  the  genetic  implications  of  adopting  results 
obtained  from  one  vs.  another  of  the  several  feed  efficiency 
criteria  now  available . 

Effective,  reliable  and  practical  performance  evaluation 
techniques  and  procedures  .    This  embraces  the  securing  of 
methodology  for  live  animal  evaluation,  defining  and 
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quantifying  environmental  inputs  to  observed  differences 
end  de/slo'prcant  of  appropriate  selection  procedures. 

The  possibilities  for  improved  reproductive  performance  and 
the  genetic  aspects  of  response  to  estrus  control^  super- 
ovulation  and  other  techniques  for  manipulating  reproductive 
potential . 

Procedures  for  exploiting  special  genetic  situations  such 
as  muscular  hypertrophy  and  the  possibility  of  developing 
special  purpose  lines  with  a  high  response  to  physiological 
manipulation  (e.g.  exceptional  muscular  development 
following  androgen  therapy ) . 

Relative  response  of  different  lines  and/or  crosses  to 
int  ens  ive  management  ( c  onf inement ) . 

Conversely^  the  relative  response  of  different  lines  to  low 
intensity  management^  specifically  the  question  of  converting 
coarse  feeds  (by  products  of  cereal  grain  production) 
instead  of  the  high  energy  grain  itself. 

A  closer  examination  of  the  relative  economic  merits  of 
specific  3-"way  crossing  (as  outlined  here)  and  rotational 
crossbreeding.    It  is  certain  that  the  latter  will  be  used 
extensively  by  the  industry^  in  fact  it  along  with  straight 
breeding,  single  crossing  and  back  crossing  will  probably 
continue  to  supply  most  of  the  commercial  slaughter  cattle 
for  the  next  several  decades . 

These  few  examples  have  not  been  listed  with  any  thought 
to  relative  impoirbance .    They  are  cited  only  to  support  the 
optimistic  view  that  beef  breeding  research  is  still  in  its 
infancy  with  a  long  and  productive  life  ahead.    The  present 
climate  is  favorable _^  and  programs  designed  to  focus  on  these 
kinds  of  issues  will  continue  to  bear  fruit  years  after  the 
current  activity  with  new  breeds  and  crosses  has  been  woven  into 
industry  practice. 

One  other  area  may  offer  a  special  challenge  to  the  animal 
breeder.    Each  of  the  new  breed  societies  (Charolais,,  Simmental, 
Limousin)  have  provided  for  the  recordation  of  first  crosses. 
This  is  a  logical  decision  in  view  of  the  scarcity  of  imported 
females  and  the  relative  abundance  of  new  breed  semen . 
Societies  representing  the  long  established  breeds  have  not 
been  oblivious  to  the  challenges  posed  by  the  new  breeds  and 
several  have  reacted  by  opening  their  herd  books  to  permit 
entry  of  the  glamorous  foreign  blood.    The  consequences  are 
reasonably  predictable]  the  so-called  pure  breeds  will  become 
genetic  mixtures  and,  depending  on  how  rapidly  the  integration 
proceeds,  the  breeds  for  which  we  document  breed  and  breed 
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cross  data  today  ¥ill  not  be  the  same  genetic  entities  in 
another  10  or  20  years. 

It  is  clear  that  oior  breed  societies  are  taking  a  realistic 
approach.    The  Hereford,  if  it  is  to  compete  -with  the  Simmental, 
must  try  to  borrow  on  a  peniianent  basis  some  of  the  genes  of  the 
Simmental  breed.    Similarly  the  Shorthorn  and  Angus,  without 
marked  change  in  their  color  and  type  requirements,  will  inject 
Limousin  into  their  breeds .    By  legalizing  this  procedure  of 
gene  migration  the  breed  societies  will  combine  advancement  of 
their  breed  with  maintenance  of  breeder  integrity. 

But  this  process  raises  the  importajit  qac^Gtion  of  whether 
unidirectional  selection  in  all  breeds  is  the  most  effective 
mode  of  beef  cattle  improvement.    Further,  we  must  ask  whether 
this  melding  of  breeds  will  enhance  or  detract  from  the  potential 
for  exploiting  hybrid  vigor.    \Ib.o  will  maintain,  and  in  what 
form,  the  strains  for  crossing  programs?    The  last  question  may 
be  irrelevant.    Breed  societies,  the  one  force  that  attempts  to 
define  ?,vd  mn.int(n,ir.  pedigiree  parri':^rs,  oyTe  'cheir  exlf-.-i  ence  to 
th3  multitude  of  small  brcede:rs.    The  latter  will  be  a  ca.^ualty 
of  research  technology;  they  lack  the  resoui^ces  to  epply  the 
techniques  and  breeding  programs  required  to  remain  a  viable 
part  of  the  seed  stock  industry.    With  their  passing  from  the 
scene,  breed  societies  shorn  of  their  main  source  of  revenue 
will  also  cease  to  exist  or  will  become  the  refuge  of  fanciers 
who  are  removed  from  the  minstream  of  economic  responsibility 
to  beef  cattle  production.    At  that  point  in  time  each  main 
breed,  or  a  synthetic  derived  therefrom,  will  have  been 
subdivided  into  lines  maintained  by  individual  large  scale  seed 
stock  producers . 

The  development  will  tend  to  enhance  opportunities  for 
developing  distinct  lines,  each  selected  toward  a  somewhat 
different  goal.    For  this  reason  the  first  question — the 
desirability  of  unidirectional  selection — may  also  be  irre- 
levant .    But  the  second  question  concerning  future  opportunities 
for  exploiting  hybrid  vigor  and  the  allied  question  of  how  best 
to  evolve  superior  foundation  lines  for  crossing  purposes  remain 
unanswered.    Time  is  too  short  to  permit  appropriate  research 
with  cattle .    Instead  the  answers  must  be  sought  from  experiences 
with  other  livestock  species  augmented  by  detailed  pilot  studies 
with  laboratory  animals.    To  engage  in  or  be  associated  with  such 
investigations  is  as  pertinent  to  beef  breeding  research  as 
investigations  with  the  species  itself. 

One  final  comment .    The  animal  breeder  cannot  effectively 
discharge  his  responsibilities  unless  he  takes  a  comprehensive 
view  of  the  environmental  framework — economic  and  biologic — 
within  which  beef  production  occurs.    By  the  same  token, 
economists,  nutritionists  and  others  cannot  contribute 
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effectively  unless  they  have  some  -understanding  of  the  hiological 
and  genetic  constr:^5nts  that  exist  with  the  species.    The  speed 
and  effectiveness  ¥it-i  vJhich  all  disciT)lines  combine  their 
efforts  "Will  have  a  profound  effect  on  the  vigor  of  the  "beef 
industry  two  decades  hence. 
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Deboned -defatted  lean  (muscle)  tissue  of  the  primal  cuts 

expressed  as  a  percent  of  live  slaiighter  weight. 

These  numbers  apply  to  the  66  steers  and  17^-  bulls  for  which 

feed  consumption  and  days  on  test  were  recorded. 

This  assumes  that  composition  of  the  gain  on  test  (i.e.  post 

weaning)  was  in  the  ratio  observed  on  the  carcass. 


81 


S-10  REGIONAL  GOALS  FOR  COOPERATION  WITH  THE 
U  .S .  MRAT  ANIiMAL  RESEARCH  CEl\fTER 
J.  W.  Turner 


Defining  regional  goals  for  cooperative  research  •v/ith  the 
U.S.  Meat  Animal  Research  Center  (MARC)  would at  firsts  appear 
to  be  a  simple  task.    All  research  efforts  are  aimed  at  common 
goals  of  increased  production  at  reduced  costs  by  accumulating 
knowledge .    Cooperative  effort  implies  effective  communication 
and  organization  of  complementary  projects  to  insure  an  organized^ 
integrated  research  effort  of  mutual  benefit.    However^  regional 
goals  must  necessarily  be  identified  with  individual  station 
projects  since  the  regional  effort  is  cooperative. 

Cooperative  efforts  of  S-10  contributing  stations  with  the 
MARC  might  best  be  characterized  by  defining  mutual  benefit. 
The  MARC  possesses  facilities  and  supporting  personnel  that 
cannot  be  duplicated  at  any  individual  station.    As  a  research 
facility^  undivided  attention  to  research  planning^  execution 
and  analysis  is  assured.    However^  there  are  lingering  questions 
relative  to  genotype  x  environment  interactions  and  specific 
management  techniques  dictated  by  environmental  conditions  that 
detract  from  a  strong^  centralized  facility  effectively  contri- 
buting material  benefit  on  an  applied  basis.    Therefore^  it 
would  appear  that  particular  cooperation  should  be  developed  in 
the  choice  of  research  problems  conducted  by  the  various 
stations.    Certainly  major  attention  at  the  I^C  should  be 
directed  to  basic  work  and  each  localized  station  should 
consider  more  applied  problems . 

With  reference  to  existing  projects^  the  MARC  can  possibly 
supply  valuable  assistance.    Specifically,  the  I^IARC  might  ably 
assist  in  feedlot  and  carcass  evaluation  of  progeny  from 
cooperative  projects.    The  South  is  not  noted  for  its  feedlot 
industry  and  most  individual  stations  do  not  possess  facilities 
to  feed  and  evaluate  any  sizeable  number  of  progeny.  Realizing 
that  the  beef  industry  is  segmented,  the  MRC  might  benefit  by 
accumulating  large  samples  of  cattle  for  feeding  studies  that 
would  parallel  feedlot  industry  situations. 

Opportunities  certainly  exist  for  exchange  of  experimental 
animals  to  evaluate  genotype  x  environment  interactions .    It  is 
most  important  that  such  interactions  be  investigated  for 
selection  decisions .    Such  exchange  will  allow  the  MARC  to 
accumulate  samples  from  many  herds  for  determining  herd 
differences . 

Paramount  to  the  establishment  or  execution  of  cooperative 
efforts,  close  personal  communication  of  principles  must  be 
insured.    Cooperative  agreements  often  yield  no  results  due  to 
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the  lack  of  communication.    Therefore,  individual  project 
leaders  stationed  at  the  I^/[ARC  and  with  each  cooperative  station 
will  supply  the  impetus  for  a  true  cooperative  effort . 
Administrative  assignment  alone  will  not  suffice  to  direct 
cooperative  research. 

It  would  appear  that  a  precise  definition  of  cooperation 
is  required  to  relate  to  needed  goals.    Webster's  Seventh  New 
Collegiate  Dictionary  presented  three  definitions .    The  first, 
reads  "the  act  or  process  of  cooperating."    This  is  of  no  value 
since  cooperation  is  defined  with  itself.    The  second  definition 
reads,  "association  of  persons  for  common  benefit."    V7hile  this 
has  merit  for  this  group  it  does  not  directly  relate.  Therefore, 
the  third  definition  must  surely  relate .    It  reads ,  "a  dynamic 
ecological  state  of  organisms  living  in  aggregation  characterized 
by  sufficient  mutual  benefit  to  outweigh  disadvantages  associated 
with  crowding"*.    Paraphrasing  this  definition  does  define  our 
goals .    Animal  agriculture  research  is  djmamic  and  the  individual 
research  station  must  identify  itself  with  the  research  community. 
State  stations  and  the  MARC  need  open  avenues  of  communication 
and  vital  personnel  interested  in  a  stronger  beef  industry. 
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COOPERA.TION  BETITEETJ  THE  ¥SSTEM  REGION  MD 
IHE^  U ,  WAT  ANIML  ESSFARCH  CEJMTER 
C  .  M .  Bailey 

There  has  been  considerable  discussion  among  animal 
scientists  in  the  western  states  concerning  the  relation  of 
research  activities  at  State  Experiment  Stations  with  programs 
that  are  imder  development  at  the  national  research  facility 
at  Clay  Center.    N-umerous  recommendations  have  been  made  for 
cooperative  work  programs  involving  state  institutions  and  the 
U.S.  Meat  Animal  Research  Center.    Those  that  I  will  refer  to 
here  today  have  been  proposed  by  the  members  of  the  W-1 
Technical  Committee .    Each  recommendation  should  be  considered 
within  the  framework  of  a  totals  integrated  program  contributing 
to  a  regional  or  national  goal  rather  than  as  a  separate  entity. 

1.  First _^  it  is  apparent  that  the  U.S.  Meat  Animal  Research 
Center  can  have  a  key  role  in  the  training  and  professional 
development  of  animal  scientists  .    As  laboratory  facilities 
are  completed  and  as  staff  positions  are  filled graduate 
students  and  scientists  from  other  institutions  can  receive 
specialized  and  advanced  training  at  the  Center  and^  under 
certain  circumstances,  participate  in  on-going  research 
projects.    Perhaps  in  the  futiore  it  will  be  possible  to 
establish  U.S.  MARC  fellowships  for  pre-doctoral  and  post- 
doctoral programs.    Provision  should  also  be  made  for  U.S. 
MARC  staff  members  who  wish  to  study  with  other  research 
groups . 

2 .  In  many  instances  the  interpretation  of  results  from  beef 
cattle  breeding  studies  would  be  enhanced  by  the  inclusion 

of  control  groups  to  evaluate  genetic  changes .  Consideration 
should  be  given  to  the  possibility  of  establishing  a  regional 
control  program,  utilizing  control  herds  at  Clay  Center  as 
a  standard.    Such  a  program  would  necessitate  the  use  of 
artificial  insemination  and,  conceivably,  ova  transplants 
could  be  employed  in  the  future  to  reconstitute  control 
stocks  at  different  locations  as  needed . 

3 .  Many  outstanding  herds  of  the  established  breeds  have  been 
developed  in  conjunction  with  teaching  and  research  programs 
at  state  universities .    These  cattle  represent  a  wide 
variety  of  types  and  bloodlines  and  could  be  used  effica- 
ciously as  source  stocks  for  projects  at  Clay  Center 
including  the  germ  plasm  evaluation  study.    Benefits  to 
cooperating  stations  would  inclu.de  an  opportunity  to  obtain 
useful  progeny  data  and  at  least  in  a  limited  way  to 
compare  sires  from  different  breeding  groups  .    A  regional 

or  inter -regional  genotype  x  environment  interaction  study 
could  be  incorporated  into  the  overall  project. 
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h.    A  wide  diversity  exists  in  forage  resources,  disease ^and 
clr'matic  conditions,  and  in  economic  factors  in  different 
parts  of  the  United  States «    Specifications  for  "breeding 
stocks  and  management  concepts  that  are  appropriate  for  one 
area  may  be  enti:^ely  inadequate  under  other  sets  of  condi- 
tions .    Consequently,  it  vill  be  necessary  to  determine  the 
relative  utiJ.ity  of  the  i^.ore  promising  breeds  and  breed 
combinations  in  different  production  areas  throughout  the 
coimtry  in  order  to  provide  recomendations  for  industry. 
This  will  be  a  task  of  major  proportions  that  will  require 
concerted  action  at  the  national  level. 

5 .  The  creation  of  a  germ  plasm  depository  at  Clay  Center  would 
facilitate  projects  such  as  those  that  I  have  just  outlined, 
thus  furnishing  needed  flexibility  in  the  prosecution  of 
long-term  objectives  at  cooperating  stations .    Such  an 
installation  could  also  seirve  as  a  national  reservoir  for 
exotic  and/or  rare  germ  plasm. 

6.  Other  areas  of  cooperation  would' include  laboratory  testing 
services,  statistical  services,  and  the  exchange  of  tissues, 
samples  and  data. 

Some  of  these  suggestions  could  be  implemented  at  little 
additional  cost,  while  others  would  require  selective  increases 
in  support  funds  or  a  shift  in  research  emphasis  at  some 
stations.    In  any  event,  I  think  that  we  all  agree  that  the 
programs  at  Clay  Center  and  those  conducted  at  other  stations 
should  be  coordinated  with  planning  at  each  stage  based  on 
mutual  understanding  and  effective  communication  so  that 
capabilities  of  all  agencies  can  be  fully  utilized. 

This  year  following  the  temination  of  the  W-1  Project  a 
new  committee  was  established  to  coordinate  beef  cattle  breeding 
studies  in  the  Western  region.    Each  of  the  State  Experiment 
Stations  was  invited  to  participate .    Federal  participation 
includes  representatives  from  the  U.S.  Range  Livestock  Experiment 
Station,  Miles  City,  Montana]  the  Agricultural  Research  Service 
Beef  Cattle  Investigations  Leader's  Office,  Fort  Collins, 
Colorado  and  the  U .S .  Meat  Animal  Research  Center  at  Clay 
Center.    The  Committee,  which  has  been  designated  WRCC-1,  will 
critically  examine  the  functions  of  genetics  and  breeding  along 
with  other  disciplines  in  the  development  of  efficient,  total 
production  systems  for  the  we  stem  cattle  industry.    The  WRCC-1 
Committee  will  also  provide  liaison  at  the  active  research  level 
between  Western  State  Experiment  Stations  and  the  U  .S .  Meat 
Animal  Research  Center. 
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PRACTICES  MD  PRIUCIPLES  OF  BEEF  CATTL3  BIGED  li^PORTATION 
AM?  EVAJUATIOr,  V'lTH  SPECIFIC  REFEREITCS  TO  CAKADA'S  PROGRAil 

A.  S.  Johnson 
Research.  Branch 
Canada  Department  of  Agricultiire;  Otta^fa 

Much  has  already  "been  said  at  this  meeting  ahout  the  need 
to  clarify  objectives^  to  put  things  in  perspective ^  and  to  get 
on  with  the  job  of  breeding  beef  cattle  so  as  to  msjcimize 
efficiency  of  production  of  animal  protein.    Thus,  systems  which 
■V7ill  apply  known  knowledge  and  quickly  develop  needed  knowledge 
to  accomplish  this  objective  must  have  priority  in  oujt  planning. 

Numerous  concepts  in  the  past  have  reduced  the  rate  of 
advancement  of  the  beef  cattle  breeding  industry  to  an  even 
slower  pace  than  that  dictated  by  the  long  generation  interval. 
Little  is  gained  by  enumerating  these,  other  than  to  suggest 
that  they  have  been  reflected  in  a  reluctance  to  interfere  with 
the  existing  industry  structure .    It  can  also  be  stated  that 
limited  international  movement  of  breeding  stock  in  the  past 
has  significantly  retarded  acceptance  of  new  approaches ^ 
inasmuch  as  it  has  tended  to  protect  the  established  domestic 
breeds  and,  by  so  doings  permitted  outmoded  concepts  to 
dominate  in  the  industry  beyond  their  period  of  usefulness  . 
The  opening  up,  in  1965^  of  quarantine  facilities,  to  admit 
western  European  beef  cattle  breeds  into  Canada  and  into  North 
America  has  been  followed  by  an  exciting  surge  of  interest  in 
new  beef  breeds  and  what  they  can  contribute .    To  say  that 
this  development  is  entirely  synonymous  with  greatly  increased 
awareness  of  constructive  breeding  programs  would  be  completely 
naive j  the  "fast  buck"  concept  is  what  has  generally  prevailed. 
But  it  does  seem  evident  that  there  is  now  a  much  more  receptive 
audience  to  whom  discussion  and  recommendations  on  long-term 
breeding  plans  can  be  addressed.    Since  breed  utilization 
through  the  importation  program  has  necessitated  crossbreeding, 
and  since  the  breeds  and  individuals  selected  have  probably 
been  in  the  upper  range  of  performance  merit,  the  result  has 
helped  to  sell  a  concept,  or  at  least  establish  good  communi- 
cation, more  effectively  and  more  quickly  than  ever  before  in 
beef  cattle  breeding.    Thus,  the  potential  of  exploitation  of 
available  germ  plasm  resoujrces  through  a  livestock  importation 
facility  provides  a  new  dimension  to  livestock  breeding  which 
is  very  much  needed  if  beef  production  is  to  remain  competitive . 

The  first  isolation  unit  for  importation  of  livestock  from 
western  Europe  (primarily  France  and  Switzerland)  was  established 
by  the  Canada  Department  of  Agriculture  at  Grosse  lie  in  the 
St .  Lawrence  River  in  196^ .    The  capacity  was  initially  for  110 
head  of  cattle .    The  unit  was  doubled  in  capacity  the  next  year . 
In  1969^  the  quarantine  facilities  were  expanded  by  the  opening 
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of  another  station^  of  equivalent  size^  on  the  island  of  St, 
Pierre  off  the  coast  of  Newfoundlandj  this  unit  can  be  used 
twice  per  year.    ThTis^  the  total  import  capacity  noT^  is  about 
600  head  per  year,    'j-he  stations  provide  for  all  possible  / 
precautions  of  disease  control.    VJhereas  the  importation 
program  was  identified  initially  with  the  Charolais  breed  only^ 
there  has  been  increased  importation  of  other  breeds,  the 
Simmental,  Limousin,  I^'laine  Anjou  and  Brown  Swiss  being  among 
them.    The  total  number  of  animals  imported,  including  those 
presently  being  purchased  for  entry,  is  over  2000. 

VJhile  major  attention  of  necessity  has  been  given  to 
ensure  completely  adequate  disease  control,  this  is  only,  in 
effect,  the  mechanics  of  providing  access  to  new  breeds, 
providing  added  genetic  variability  for  breeding  improvement. 
In  recent  years  a  technical  advisory  committee  has  reviewed 
breeding  plans  put  forward  by  applicants  requesting  importation 
permits  and  has  recommended  priorities  based  on  the  proposals 
as  presented.    Emphasis  has  been  given  in  the  recommendations 
of  the  committee  to  establishing  adequate  numbers  in  breeds 
which  seemed  most  clearly  to  provide  a  potential  for  improvement 
in  the  industry,  and  to  encoviraging  buildup  of  limited  niambers 
of  herds  to  the  point  where  they  could  begin  to  develop  effective 
breeding  programs .    Accordingly,  it  has  discouraged  single  animal 
importation  as  this  does  little  for  the  concept  of  industry 
development  on  which  the  policy  should  be  based. 

If  optimum  use  of  an  importation  facility  for  the  long- 
term  benefit  of  the  industry  is  accepted  as  being  desirable  it 
serves  to  underscore  more  than  ever  the  need  for  effective 
planning  and  forward  thinking  in  livestock  improvement.  Such 
planning  should  be  based  on  careful  evaluation  of  the  biological 
potential  of  the  species,  as  well  as  taking  into  account  the 
nature  and  the  structure  of  the  industry  involved .  . Accepting 
this  as  an  objective,  to  gear  this  program  to  the  needs  of  the 
70*s,  some  basic  decisions  have  to  be  made,  both  of  an  admini- 
strative and  technical  nature .    One  of  the  most  important 
decisions,  and  perhaps  the  most  difficult,  is  essentially  a 
political  one.    It  is  whether  or  not  the  government  will  assume 
the  authority  to  decide  how  the  facility  should  be  used,  having 
accepted  that  it  was  established  for  the  purpose  of  livestock 
improvement  and  this  is  thus  not  different  from  other  industry 
improvement  programs.    Since  the  facility  is  limited,  two 
alternatives  exist .    One  is  to  formulate  a  planned  importation  . 
procedure,  in  the  sense  of  recommending  priority  to  certain 
breeds  and  then  in  fact  limiting  importation  permits  to  these 
and  to  applicants  who  meet  certain  standards  in  terms  of  their 
breeding  programs .    The  other  approach  is  to  throw  the  appli- 
cations into  a  hat,  draw  out  the  required  numbers,  and  declare 
the  winners*.    Suffice  it  to  say  that  I  feel  strongly  that  if 
importation  policy  is  defined  as  it  should,  to  improve  our 
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future  livestock  industry  through  this  medium^  then  consistency 
•woixia  call  for  a  broad  plffn^  developed  on  the  basis  of  breeding 
principles  and  geared  to  providing  all  technical  knowledge 
available  to  maximize  the  longterm  benefits  from  this  exercise . 
If  decisions  are  to  be  significantly  influenced  by  political 
pressures^  real  or  anticipated^  then  the  utility  of  the  program 
will  fall  considerably  short  of  what  it  could  be . 

In  keeping  with  the  above  conceiDt^  one  would  have  to 
assume  that  the  beef  industry^  as  a  national  resource^  and  one 
which  in  the  future  will  depend  more  and  more  on.  its  competitive 
position^  should  be  subject  to  some  direction^  or  restraints^ 
which  might  differ  from  its  self-imposed  restraints  as  a 
completely  free  enterprise  where  concern  for  the  immediate 
rather  than  the  more  distant  future  is  likely  to  dominate. 

The  burden  wo"uld  be  placed  on  those  who  are  required  to 
develop  and  administer  the  importation  policy  to  continuously 
examine  it  and  revise  it  where  necessary  in  this  light .  Its 
effective  use  would  tend  to  further  underline  areas  where  more 
research  is  required.    VJhatever  importations  of  stock  are 
made^  it  is  obvious  that  improvement  of  breeds  or  lines  will 
have  to  be  continued  by  selection  as  well  as  through  planned 
combinations  of  breeds  and_^  possibly^  synthesis  of  new  lines  . 
Thus_y  the  scope  of  the  im.portation  program  should  relate  to 
the  capacity  of  the  industry  to  utilize  the  genetic  material. 
The  industry  will  need  to  be  structured  so  it  can  handle  these 
programs . 

In  planning  for  effective  breed  utilization  (in  this  I 
include  not  only  foreign  but  also  domestic  breeds)^  one  of  the 
most  critical  questions  would  seem  to  be  a  definition  of  the 
traits  of  importance  at  present  and  with  future  potential 
significance.    In  certain  new  breed  combinations  or  as  a  result 
of  use  of  different  mating  systems^  certain  traits  may  take  on 
changed  significance .    Examples  of  these  could  include  the 
factors  that  contribute  to,  ease  of  calving^  particularly  in 
medium-sized  female  lines  mated  to  specialized  high  growth  sire 
lines.    Here  we  have  the  possibility  of  an  undesirable  inter- 
action between  traits  at  extremes  of  the  performance  range. 
We  may  need  to  know  much  more  about  genetic  differences  in 
traits  previously  not  considered  as  very  important,  such  as 
size  of  pelvic  opening,  gestation  length,  and  the  influence, 
if  any,  of  the  fetus  in  initiating  parturition.    The  pressure 
will  be  on  to  identify  some  of  these  traits  through  research. 
The  number  of  these  important  traits  and  their  relative  economic 
significance  will  likely  affect  the  numbers  of  breeds  considered 
necessary  for  importation.    Our  planning  for  the  future  beef 
industry  will  need  to  take  account  of  the  production  systems 
which  will  likely  be  involved .    Range  production  of  beef  cattle 
will  no  doubt  be  with  us  for  a  long  time,  but  there  is  also 
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little  doubt  that,  as  ve  have  known  it^  it  -will  form  an 
increasirgly  smaller  percentage  of  the  total  heef  production. 
Thus,,  different  genot^^pes  imy  "be  called  for  by  these  different 
systems  .    Couple  with  this  the  possibility  that  the  calf  may 
be  raised  more  economically  on  other  than  mills:  from  the  cow, 
smd  that  this  cow  will  need  to  be  one  which,  in  a  high  frequency 
of  cases,  can  produce  at  least  two  calves  rather  than  one,  and 
we  see  some  of  the  situations  for  which  we  need  to  be  prepared. 
Since  we  do  not  know  clearly  yet  how  these  trends  will  develop, 
a  partial  answer  lies  in  retaining  "genetic  flexibility",  that 
is  the  capacity  to  search  for  and  utilize  breeds  to  fill 
specific  needs j  but,  again,  we  should  define  the  needs'. 

^Jhile  we  may  not  be  able  to  identify  all  the  traits  of 
future  importance  in  beef  cattle  breeding,  it  is  obviously 
highly  urgent  to  try  to  obtain  and  assess  comparative  perfor- 
mance data  on  traits  recognized  as  important  in  the  breeds 
proposed  for  importation.    Available  scientific  literature  on 
these  breeds  should  be  examined  for  what  it  can  contribute. 
We  should  not,  in  our  enthusiasm  over  foreign  imports,  overlook 
what  our  own  domestic  breeds  have  to  offer.    What  is  the 
evidence,  for  example,  that  for  the  production  of  specialized 
female  lines,  either  for  specific  single  crosses  or  for  a 
rotational  system,  ve  can  improve  on  the  breeds  already  available 
on  this  continent?    We  can  really  only  answer  this  question 
when  we  know  what  we  should  be  looking  for  in  these  lines . 
This  puts  the  problem  right  back  into  the  research  area;  and 
an  important  petrt  of  this  research  may  be  economic  as  well  as 
biological . 

In  an  importation  program,  at  best  costly,  and  necessitating 
making  choices  between  breeds,  the  possibility  of  setting  up 
specif ically-designed , testing  programs  (in  the  countries  of 
origin)  to  evaluate  prospective  breeds  should  at  least  not  be 
overlooked.    It  is  recognized  that  this  coiild  be  complicated  if 
involving  more  than  one  country.    On  an  even  broader  basis,  the 
value  of  such  a  program  in  its  implications  for  international 
development  could  at  least  be  considered.    Assiming  a  departure 
from  free  enterprise  (i.e.,  preference  based  on  some  decision- 
making will  be  given  to  certain  breeds),  the  question  immediately 
arises  as  to  what  breeds  shouJ.d  be  imported  and  how  priorities 
should  be  established.    This  will  need  to  be  based  on  a  compre- 
hensive assessment  using  the  criteria  and  the  procedures  already 
discussed.    It  should  be  mentioned  that  in  selection  within 
breeds  for  importation,  to  date,  not  all  available  records  have 
been  fully  utilized. 

If  the  recognized  objective  is  to  maximize  the  contribution 
of  imported  breeds,  the  following  procedures  are  proposed. 
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(  i)    Use  of  the  facility  should  be  devoted  to  a  minimum 
n'j'i^ber  of  jr^eds  at  eny  one  time  and  to  building  these  up  as 
rapidl"^  c.z  pos-  lule   .it"i.  i  tlie  iii-f  j:;tr-";  this  is  as  opposed  to 
a  "free  choice"  system.    I  s^ogge^t  that  the  exploitation 
concept  in  regard  to  the  imported  breeds    which  is  dominant  in 
the  current  philosophy  of  the  industry_j  is  not  in  itself 
conducive  to  the  best  animal  breeding  practices ^  although 
healthy  economic  advantage  of  their  use  is  obviously  important. 
The  present  importers  cannot  afford  to  practice  culling.  It 
would  be  desirable  to  remove  some  of  the  glamour  and  "gobbledy 
gook"  which  surrounds  this  procedure  and  get  down  to  the  pedantic 
business  of  manipulating  genes  for  the  piorpose  of  maximizing 
production  of  lean  beef.    Thus  space  in  the  importation 
facility  should  be  allotted  to  a  sufficiently  limited  number  of 
recommended  breeds  to  provide  an  adequate  sample  of  the  genes 
of  each  for  evaluation.    When  that  point  has  been  reached^ 
preference  should  be  given  to  other  breeds.    Thus^  use  of  the 
facility  should  be  restricted  to  those  breeds  which  are 
considered  to  have  the  most  promise,  based  on  a  continuing 
assessment  of  industry  developments  and  needs  utilizing  all  the 
evidence  available . 

(b)  In  conjunction  with  the  decision  to  limit  the  number 

of  breeds  at  any  one  time^  it  is  suggested  that,  for  distribution 
to  the  industry,  bulls  only  should  be  imported]  these  would 
obviously  be  most  effectively  utilized  through  artificial 
insemination .    This  would  mean  that  the  industry  would  be 
committed  to  a  system  of  backcrossing  for  building  up  herds 
with  the  desired  percentage  of  the  introduced  genes  .  Because 
import  facilities  are  restricted,  importation  of  purebred 
females  would  not  permit  buildup  of  herd  numbers  to  adequate 
levels  any  more  rapidly  than  a  backcrossing  program j  I  suggest 
that  female  importation  has  other  disadvantages  in  terms  of 
the  exploitation  and  the  political  pressures  which  it  generates 
by  the  very  fact  that  certain  producers  acquire  prior  advantage 
over  others  to  produce  purebred  stock  while  it  is  still  selling 
at  unreal  prices.    Furthermore,  it  is  not  evident  that  bringing 
in  pure  females,  as  opposed  to  backcrossing,  has  any  advantage 
whatsoever  in  achieving  the  goal  of  developing  viable  herds  of 
a  size  necessary  for  effective  selection.    Herd  buildup  through 
backcrossing  is  presently  a  major  factor  in  the  establishment  of 
new  breeds .    It  could  just  as  well  be  the  only  means  .    V/hat  is 
a  reasonable  number  of  bulls  to  sample  a  breed?    Some  arbitrary 
decisions  may  be  needed,  depending  on  various  circumstances 
relating  to  the  importation.    I  would  suggest  a  minimum  number 
of  30  bulls  and  a  maximum  of  50. 

(c)  If  importation  of  females  is  considered  this  should 
be  only  as  a  single  research  herd.    This  could  pose  a  problem 
of  disposing  of  surplus  females  .    This  herd  might  be  used  to 
measure  important  differences  in  performance,  under  commercial 
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conditions^  or  to  assess  physiological  differences.  The 

impcrtfMice  of  this  pj^rebred  evaluation  is  proposed  as  secondary 
to  testing  the  performance  of  Fl  progeny  of  the  breed;  it 
should  be  considered  only  for  the  more  promising  breeds. 

(d)  An  importation  policy  should  include  a  plan  to 
rapidly  evaluate  the  imported  breeds  for  their  crossing  ability 
with  other  breeds  .    It  is  highly  desirable  to  try  to  build  this 
into  the  total  importation  plan  to  provide  objective  comparisons 
as  early  as  possible.    One  could  question  admitting  breeds  into 
the  country  without  a  reasonably  critical  means  of  evaluating 
evidence  of  their  worth  and  their  potential  for  commercial  beef 
production.    There  should  be  concern  for  more  than  giving  a 

few  of  the  early  buyers  a  chance  for  some  quick  financial  gains . 
Testing  and  comparison  of  these  breeds  can  be  done  by  research 
establishments  themselves;  this  is  the  ideal  way  for  those 
organizations  which  are  of  sufficient  size.    It  can  also  be 
done  in  industry,  imder  direction  of  research  scientists  and 
supervised  by  trained  field  staff,  b^^  means  of  adequately 
designed  tests  conducted  in  private  contract  herds .  Unless 
this  research  is  done,  it  will  be  very  difficult  to  obtain 
valid  comparative  information  on  some  of  the  more  important 
traits  in  projecting  the  future  role  of  these  breeds . 

(e)  Another  useful  approach  will  be  if  breed  associations 
undertake  programs  of  breed  assessment  and  improvement.  These 
will  likely  be  within-breed  improvement  programs,  such  as  the 
Conception  to  Gons\mier  program  of  the  Canadian  Charolais 
Association,  which  has  now  been  expanded  to  include  the 
Simmental  breed.    The  important  principle  is  that  these  are 
producer  groups  engaged  in  breed  improvement  programs  of  their 
own . 

(f)  The  breed  importation  program  should' be  identified 
and  recognized  as  part  of  an  overall  livestock  improvement 
plan  for  the  country.    The  technical  aspects  of  the  plan  should 
be  developed  by  a  committee  or  board  consisting  primarily  of 
animal  geneticists  and  other  personnel  concerned  directly  with 
livestock  improvement  programs.    Animal  health  decisions  should 
make  for  a  safe  importation  program  but  beyond  that  they  should 
not  compromise  the  decisions  of  the  coromittee .    This  committee 
should  have  the  function  of  making  final  decisions  on  foreign 
breed  importation  and  allocation  and  should  be  familiar  with  or 
preferably  involved  in  any  other  improvement  programs  which 
exist .    Ideally,  allocations  of  breeding  stock  to  different 
areas  of  the  country  should  be  related  to  livestock  improvement 
programs  underway  in  those  areas  and  the  potential  for  such 
stock.    This  board  or  committee  would  concern  itself  also  with 
the  means  whereby  evaluation  data  on  the  imported  breeds  could 
be  obtained. 
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In  all  the  fervor  of  "breed  importation  that  exists  at  the 
presen^^  time^  we  should  have  answers  to  a  number  of  questions. 
How  many  oreads  slioulcl  ce  iiiported  and  with  what  urgency?  The 
answer  is  not  entirely  clear.    The  question  relates^  in  part, 
to  how  many  breeds  or  lines  can  be  effectively  handled  in  any 
breeding  system  developed  in  the  industry  at  any  time.    If  we 
have  identified  growth  rate  as  the  main  desirable  trait  in 
certain  foreign  breeds _^  these,  then,  are  prospective  sire  or 
terminal  lines .    How  many,  then,  do  we  need?    Are  four  better 
than  two,  and  six  better  than  four?    Should  we  be  considering 
any  more  than  these  and,  if  so,  why?    I  suggest  that  we  should 
be  thinking  out  the  answers,  which  involves,  mainly,  detemining 
how  these  breeds  should  be  used.    The  importation  program  should 
relate  to  the  means  for  maintaining  and  improving  these  breeds . 
In  addition,  should  you  select  certain  breeds,  perhaps  of 
moderate  grovrfch  rate,  as  prospective  components  of  female 
lines?    How  do  you  identify  these?    \^at  traits  do  you  look 
for  and  within  what  range  of  expression?    What  will  your  mating 
system  be  whereby  you  utilize  these  breeds? 

There  are  some  answers,  or  good  hunches,  relating  to  these 
questions .    It  is  unlikely  that  we  have  the  final  answer  for 
any,  but  it  behooves  us  to  proceed  with  the  importation,  testing 
and  utilization  of  foreign  breeds  as  their  worth  is  indicated  and 
in  keeping  with  our  capacity  to  handle  them.    There  are  good 
indications,  that  many  of  these  breeds  will  be  used  constructively 
for  what  they  have  to  offer.    It  is  important,  however,  to 
supplement,  as  quickly  as  possible,  the  present  evidence  of 
their  merit  with  additional  information  on  their  effective 
utilization. 

The  fact  that  the  quarantine  procedure  is  the  only  way  in 
which  foreign  breeds  from  certain  countries  can  be  obtained  can 
be  used  as  a  legitimate  means  of  providing  direction  to  an 
industry,  if  we  subscribe  at  all  to  the  principle  that  an 
industry  should  be  guided,  in  order  to  help  to  assure  its 
future .    I  propose  that  this  is  a  valid  fxinction  and  does  not 
need  to  be  considered  an  infringement  of  an  individual's  rights. 
If  this  is  not  acceptable,  then  the  system  of  "random  choice" 
already  mentioned  is  the  only  alternative. 

If  the  principle  of  directing  the  program  is  accepted,  the 
test  will  be  how  the  facility  is  administered  and  the  plan  that 
is  developed  from  it.    Choice  of  initial  breeds  will  be  rela- 
tively easy;  later  decisions  between  breeds  will  be  more  diffi- 
cult.   There  is  merit  in  a  policy  of  a  controlled  testing 
program  for  additional  breeds  which  can  do  a  better  job,  but 
the  complexity  of  such  a  program  has  been  mentioned.    Some  of 
these  breeds  will,  and  should,  be  discarded  or  at  least 
identified  as  to  their  degree  of  economic  merit,  hopefully 
more  clealry  than  often  is  the  case  now.    But  I  think  it  is 
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clear  that  the  breed  evaluation  is  only  part,  and  perhaps,  in 
its  initial  stages /the  simplest  part,  of  a  total  breeding 
system  which  will  be  necessary  to  keep  beef  production  as  a 
viable  procedure  of  protein  production  in  the  70*s. 

Now  I  wish  to  describe  briefly  the  foreign  breed  evaluation 
program  of  the  Canada  Department  of  Agriculture  Research  Branch. 
Samples  of  two  breeds  were  purchased  by  the  Branch  at  the  time 
of  their  first  importation  into  Canada  through  Grosse  lie.  A 
group  of  Simmentals,  or  Pie  Rouge,  were  brought  to  the  Lacombe 
Research  Station  in  19^7  and  a  similar  sample  of  Limousin  came 
to  the  Brandon  Research  Station  in  I968.    The  n-umbers  were 
supplemented  with  additional  females  in  each  breed  purchased 
in  1969.    A  program  of  evaluation,  similar  at  both  Stations, 
is  designed  to  provide  some  limited  information  on  the  imported 
pure  breeds  but  major  emphasis  is  put  on  evaluating  the  Fq^ 
progeny  from  crosses  with  the  three  British  breeds,  Hereford, 
Angus  and  Shorthorn.    In  these  evaluations  the  Charolais  breed 
is  crossed  along  with  the  Simmental  and  Limousin  with  the  same 
breeds  to  provide  a  basis  for  comparison.    The  Fj^  progeny  are 
produced  by  contracting  with  private  herds  in  which  matings 
are  made,  all  by  artificial  insemination,  utilizing  semen  from 
each  of  the  three  breeds  and,  thus,  producing  nine  different 
breed  crosses .    In  the  current  year  semen  from  10  to  12  bulls 
per  breed  will  be  used. 

Data  are  being  obtained  on  birth  weights,  gestation  length, 
ease  of  calving,  preweaning,  feedlot  and  carcass  traits  of' 
males,  and  on  reproductive  performance  of  the  crossbred  females . 
Calves  are  bought  at  weaning  from  the  cooperators  for  the 
postweaning  test  at  the  Research  Stations .    The  evaluation 
project  for  one  breed  will  be  carried  over  several  years .  As 
part  of  this  program,  it  is  planned  to  evaluate  samples  of  the 
female  crossbred  groups  under  range  conditions  in  the  Lethbridge 
Research  Station  program.    The  numbers  projected  for  evaluation 
of  each  specific  breed  cross  are  about  100  of  each  sex.  The 
plan  is  to  use  three  breeds  of  terminal  sires  on  each  group  of 
crossbred  females . 

At  present  the  CD  .A.  Research  Branch  has  not  made 
specific  plans  for  evaluating  additional  foreign  breeds .  The 
need  for  the  information  is  recognized.    Decisions  on  priority 
of  programs,  and  on  breeds  for  testing  will  continuously  come 
up,  as  the  facilities  required  are  fairly  extensive.    There  is 
also,  somewhat  ironically,  some  problem  in  obtaining  contract 
herds  in  view  of  competition  from  breeders  who  are  interested 
in  their  use  to  build  up  the  imported  breeds  as  quicld.y  as 
possible.    Another  demand  for  these  herds  is  in  the  testing 
programs  such  as  of  the  Charolais  Association. 
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Information  from  the  breed  evaluation  program  is  released 
on  a  prelimj.n^r^r  bp.sis  to  the  industry  as  it  is  gathered  to 
provide  for  an  early  inCioation  of  the  important  traits 
associated  vith  these  breeds^  such  as  birth  ^eiglit  of  calf  in 
relation  to  ease  of  calving.    Suffice  to  say  that  there  is  a 
great  deal  of  interest  in  this  information^  and^  in  addition 
to  its  direct  use^  it  helps  provide  for  a  better  channel  of 
communication  vlfa  industry.    An  evaluation  program  such  as 
this^  vhile  obviously  quite  applied;,  will  provide  the  industry 
vith  comparative  information  of  a  nature  which  it  could  not 
otherwise  obtain^  thus  helping  to  dispel  a  lot  of  possible 
conjecture  and  misunderstanding.    The  justification  of  this 
work  being  done  by  research  stations  may  continue  to  be  debated 
by  some .    The  answer  must  be  arrived  at  in  deciding  what  are 
the  most  pertinent  problems  of  the  industry  they  serve  and  the 
means  available  for  dealing  with  them. 

In  brief  STjmmary^  I  have  identified  some  vays  in  which  I 
thini^  a  breed  importation  program  can  be  used  to  maximize  the 
real  benefits  to  the  industr;^,'-  in  producing  beef  more  cheaply. 
Some  of  the  emotion  and  glainour  being  built  around  the  new 
breeds  does  not  fit  with  this  concept j  these  should  be  replaced 
by  objective  results  and  proposals  for  breed  utilization.  What 
we  must  be  concerned  about  is  keeping  the  beef  industry  in 
business and  in  this  we  must  consider  the  future  industry  as 
well  as  that  presently  in  existence.    The  future  is  bright  if 
developed  on  the  basis  of  goals  which  emphasize  productive 
efficiency.    The  new  breeds  provide  a  stimulus  and  one  approach 
in  reaching  these  goals . 
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REPORT  TO  REGIONAL  TECMIGAL  COMMITTEES 
Estel  H .  Cobh 
Cooperative  State  Research  Service 


Changes  in  CSRS  Personnel 

On  June  30,  1970,  Dr.  H.  C.  Knoblauch  retired  after  35 
years  of  Federal  service,  30  of  them  being  in  CSRS.    He  has  , 
been  associate  administrator  for  the  past  several  years . 
Trained  as  a  soils  scientist,  Dr.  Knoblauch  has  had  a  distin- 
guished career  of  service  to  science  and  agriculture. 


Revision  of  Manual  of  Procedures 

CSRS-OD-IO82,  Manual  of  Procedures  for  Cooperative  Regional 
Research,  was  revised,  effective  January  1970.    Copies  have  been 
sent  to  all  station  directors .    If  anyone  needs  additional 
copies,  please  let  me  know. 

Summary  of  Status  of  Fiscal  1971  Appropriations  (H.R.  17923)  as 
of  June  29,  1970 
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International  Quarantine  Station 

Public  Law  9^'--239  "^es  approved  on  May  6,  1970  •    Th^  purpose 
of  the  act  is  to  provide  for  the  establishment  of  an  international 
quarantine  station  and  to  permit  the  entry  therein  of  animals 
from  any  country  and  the  subsequent  movement  of  such  animals 
into  other  parts  of  the  United  States  for  purposes  of  improving 
livestock  breeds^  and  for  other  purposes  (formerly  S.  2306). 


Changes  in  Regional  Research  Projects  Related  to  Genetics  and 
Animal  Breeding 

The  Western  regional  beef  cattle  breeding  project  (W-l) 
•was  terminated,  effective  June  30,  1970.    A  Western  Regional 
Coordinating  Committee  for  Beef  Cattle  Breeding  Research  (WRCC-l) 
has  been  authorized  by  the  Western  Directors  for  a  three -year 
period  starting  July  1,  1970,  with  Martin  J.  Burris  (Montana) 
as  administrative  advisor. 

A  new  Western  regional  research  project  entitled  "Reproductive 
Performance  in  Beef  Cattle  (W-112)"  was  initiated  July  1,  1970. 
Rue  Jensen  (Colorado)  is  administrative  advisor. 

A  new  Northeastern  regional  research  project  entitled 
"Control  of  Reproduction  in  the  Bovine  Female  (HE-72)"  bas  been 
approved  with  R.  J.  Flips e  (Pennsylvania)  as  administrative 
advisor . 


Termination  Report  of 
and 
Report  of 

Annual  Meeting  of  W-1//JRCC-1  Technical  Cotnmittee 

U,  3.  I^eat  AniiTial  Research  Center 
Clay  Center,  Nebraska 


August  10-12,  1970 


TABLE  :F  CCNTEHTS 
PART  II 

Personnel    97 

Termination  Reoorts 

Arizona  •   99 

California  -  Bovine  muscular  hypertrophy     ..........  lli 

California  -  Heterotic  effects    117 

Colorado   112 

Hawaii                                                         •....,••.«..•  123 

Idaho    126 

Montana  -  Recurrent  selection  and  record  of  performance  .   ,   .  128 

Montana  -  Genetics  of  protein  components  in  milk   131 

U,  S.  Range  Livestock  Experiment  Station     ........•«  132 

Nevada   151 

i-ew  Mexico   155 

?regon   151 

Utah   172 

Washington   175 

Wyomiing   177 

Agenda  -  'JRCC-l/' J-l  Business  rieeting   iCl 

Minutes  of  '7RCC-l/"/J-l  Business  Meeting  1^2 
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PER30nU3L 


Project  Leaders 


Carl  3.  Roubicek"  Arizona 

Wade  C.  Rollins''^'  California 

J,  3.  Brinks"  Colorado 

Diedrich  Reimer''  Hawaii 

R.  2,  Christian"''  Idaho 

R..  L..  Blackwell"  Ilontana 

C.  M.  Bailey-'-^    (Chairman)  Nevada 

L,  A,  Kolland''  ilew  Mexico 

Ralph  Bogart'''  Oregon 

J.  A,  Bennett''  Utah 

C.  C.  Ciliary''  Washington 

G,  2,  lie  1ms "  Wyoming 
^.  F,  Pahnish'"'                         U.S.  Range  Livestock  jlxpariment  Station 

Keith  2,  Gregory-"''  U,3,  Meat  Animal  Research  Center 

Gary  Richardson^'"  U.S.  Biometrical  Services 


Administrative  A\dviser 

Martin  J,  Burr is  Montana 


Agricultural  Research  Service 

Bradford  ■.J,  Knapp-v  Acting  Investigations  Leader 

Paul  A.  Putnam  Chief,  Beef  Cattle  Research  Branch 


Cooperative  State  Research  Service 

Estel  H.  Cobb  Assistant  Administrator 


"  W-1  and  WRCC-1  Committee  M'ember 
—  WRCC-1  Committee  Member  Only 
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t:lri:iiiaticn  reports 


I 


I 


CO 


I,' -'■'^tatrixnT:  ._-rizona  -gricultural  •'Experiment  Station 


II.     Proiect  titles;     1.     Progeny  testing  of  Hereford  sires. 

2.  Breeding  and  selection  of  beef  cattle  for  the  southwest, 

3.  Progeny  testing  of  selected  Hereford  sires. 


Ill,  Personnel: 

;^xperiment  station: 

C,  3.  Toubicek,  Project  Leader,  R.  C .  Collins,  L.  ^'I.  'Dewhirst, 

■  P.  H.  ^'iven,  Erwin,  '^  H.  Hale,  F.  1,  Hubbert , 

F.  Kiernat,  A,,  K.  Lane,  G.        Nelms,        F.  Pahnish,        ^*  "Nay, 

^. .  K.  ^ichard,  ^.  L.  Aoberson,  C.        ?afley,  i:.  3.  "tanley, 

3.  ^.  Taylor,  ^.  Taylor,  P.  L.  Taylor,  R.  ^Jatts, 

F.  V.  Van  'Ulson,  and  T.  'Iheelsr. 

U.  3.  Department  of  Agricuiture,  Agricultural  PAesearch  Service, 
Fort  Collins,  Colorado: 

Bradford  'I,  Knapp,  Acting  Investigations  Leader 

IV.    Major  accomplishments: 

The  7J-1  contributing  project  of  the  Arizona  Ctation  was  initiated 
in  1947  as  a  cooperative  project  with  the  Boice  ranches  at  Conoita  and 
Arivaca.     Performance  records  were  obtained  including  individual  animal 
weights  and  scores'  at  weaning  and  IC  months  of  age.  Prospective 
replacement  herd  sires  were  placed  on  feed  test'  with  final  selection 
at  the  conclusion  of  the  test,     \  major  consideration  at  this  time  was 
the  development  of  a  suitable  selection  index  for  replacement  bulls 
and  heifers.     It  vjas  determined  that  weaning  weights  could  be  accurately 
adjusted  for  a  90-day  range,     '  detailed  evaluation  of  conformation 
scores  used  in  the  selection  of  replacement  heifers  v^as  reported.  It 
was  noted  that  the  simple  correlation  of  scores  by  three  judges  was 
about  0,5,     It  xvas  concluded  that  a  selection  index  should  consider 
animal  weigl't  as  the  major  factor  with  score  being  used  to  determine 
if  the  anim.al  was  of  acceptable  beef  tyoe.     It  was  also  established 
that  average  daily  gain  on  feed  test  was  highly  correlated  with  feed 
per  unit  gain  and  with  an  efficiency  quotient   (Table  1). 
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Table  1.     Correlations  of  average  daily  gain  on  feed  test  with  feed 
efficiency  (bulls). 


Average  daily  gain  with: 


180-day 

t  ime 
constant 


condit  ion 
constant 


Feed  per  lb.  gain 


-.73 


-.95 
V.95 


E.  0,  (Efficiency  Quotient  =  Total  gain    x  mean  live  weight 

Total  D.'w. 
consumpt  ion 


This  information  indicated  that  selection  on  the  basis  of  average 
daily  gain  on  feed  test  would  also  improve  the  efficiency  of  feed 
utilization  as  a  correlated  response. 

A  summary  of  the  weaning  data  obtained    f.rom  the  Boice  ranches 
showed  that  a  linear  correction  would  be  applicable  for  an  age 
adjustment.    The  regression  for  bulls  was  1,442;  for  heifers  1.090. 
Age  of  dam  correction  for  3  year  old  cows  was  50  lb.  for  bull  calves 
and  24  lb.  for  heifers. 

Heritability  estimates  of  weaning  traits  for  bulls  and  heifers 
are  presented  in  Table  2.    Analysis  of  variance  indicated  that  year 
effects  accounted  for  approximately  11  and  1:  percent  of  the  variation 
in  weaning  weights  of  bull  and  heifers  calves,  respectively,  after 
weights  were  adjusted  for  differences  in  weaning  age  and  age  of  dam. 


Table  2.    Heritability  estimates  of  weaning  traits  for  bulls  and 
heifers  at  Boice  ranches. 


Trait 

vJeaning  weight 
Conformation  score 
Condition  score 


Heritability 


Bulls 
.2C 

0 
0 


Heifers 
.57 
.39 
.24 
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The  phenotypic  correlations  among  weanling  traits  are  sho\'7n  in 
Table  3.     Heifer  calves  tended  to  vary  less  and  score  higher  than  did 
bull  calves,.    The  high  positive  correlation  between  conformation  and 
condition  scores  indiC'?.tes  that  either  score  would  be  suitably 
descriDt  ive. 


Table  3,    Phenotypic  correlations  among  weanling  traits  of  bulls  and 
heifers. 

Condition  Actual  Adjusted 

weaning  weaning 
score   we  i  ght   vje  i  ght 


Score:  i:  F  i:  F  i:  F 

Conformation  .'2    •       .70  .20  .37        .20  .42 

Condition  .52  .oO        .54  .57 


The  dwarf  research  program,  started  in  1942,  was  initially 
concerned  with  establishing  the  immedi-.te  cause  of  dwarfism  in  the 
Hereford  breed.    3y  use  of  a  dvjarf  breeding  herd  and  other  controlled 
raatings  it  was  determined  that  the  dwarf  trait  was  conditioned  by  an 
autosomal  recessive  gen^.     The  variation  in  phenotypic  expression  of 
the  dx%-'arf  trait  in  newborn  and  young  calves  was  delineated  in  order 
to  establish  the  basis  of  an  accurate  progeny  test  procedure  for  use 
by  industry.     These  research  findings  were  utilized  by  the  industry 
as  the  most  effective  method  to  control  the  dwarf  problem. 

In  1057  the  Arizona  Station  entered  into  a  cooperative  agreement 
with  the  Apache  Tribe  at  Can  Carlos  for  cooperative  research  with  the 
''OO  cow  "^vegistered  Hereford  Tribal  herd.     In  addition  to  performance 
data,  blood  and  liver  samples  were  obtained  for- a  four  year  period 
for  all  progeny  at  weaning,  yearling-,  IC  and, 24  months  of  age.. 
Constituent  data  for  700  to  1000  animals  per  trait  with  24  to  30  sires 
represented  \-jere  statistically  evaluated.     The  stu-.y  included  a  total  . 
"of  "over ■ 40,000  laboratory  analyses.     Heritability  estimates  are 
shoT>7n  in  Table  4.     The  analysis  of  variance  consistently  indicated 
that  year  effect  was  the  largest  single  source  of  variation.  Since 
these  animals  were  unsupplemented  and  depended  solely  upon  range 
forage  it  appears  that  nutritional  status  is  an  important  source  of 
variation  in  all  traits  measured. 

Heritability  estimates  of  hepatic  carotene  and  vitamin  A  differed 
appreciably  among  sampling  periods.     Hepatic  vitamin  A  estimates  were 
consistently  larger  following  periods  of  storage  as  contrasted  to 
depletion  periods,     Heritability  estimates  for  plasm.a  carotene 
concentrations  were  higher  for  male  progeny  and  showed  greater  values 
after  periods  of  high  carotene  intahe.     Estimates  for  plasma  vitamin  A 
couceuti-at ion  showed  little  evidence  of  genetic  influence. 
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Heritability  estimates  of  plasma  cholesterol  concentration  were 
highly  variable  between  the  sexes  and  among  sampling  periods.  Estimates 
of  0,4"  and  0,37  for  female  progeny  at  weaning  and  '00  days  of  age; 
respectively,  were  the  only  significant  indications  of  genetic  influence 
of  this  constituent. 


Table  4.    Heritability  estimates  of  blood  and  liver  constituents  of 
beef  cattle  at  four  ages. 

Age  (days) 


235 

340 

>^  V-/ 

710 

K 

F 

M 

F 

il  F 

M 

F 

Hepatic: 

Vitamin  A 

.Y. 

.77 

.03 

.38 

.79  .76 

•  40 

.32 

Carotene 

.14 

.40 

.02 

.70 

.12  .52 

.20 

.31 

Plasma : 

Vitamin  A 

.19 

.1" 

.13 

.17 

«\ 

.04 

Carotene 

.43 

.20 

.13 

.1' 

1.0'.  .27 

.50 

.22 

Cholesterol 

.r. 

.4' 

.10 

.37 

.15 

.04 

Phosphorus 

.03 

.04 

.10 

.08 

.13  * 

.32 

.03 

Blood: 

Hemoglob  in 

.22 

.27 

.04 

.10 

.25  .30 

.1.: 

.20 

M 

F 

n  -'•  F 

M  F 

F 

Creatinine 

.0' 

.10 

0 

Uric  acid 

.04 

.o: 

.07 

. 

14 

Negative  sire  component. 


Plasma  phosphorus  concentration  was  highly  subject  to  environ- 
mental influences  as  indicated  by  lox^  heritability  estim.^tes. 
Heritability  estimates  of  blood  hemoglobin  were  also  in  the  low  range 
but  were  generally  higher  following  periods  of  good  nutrition. 
Heritability  estimates  of  blood  creatinine  and  uric  acid  concentrations 
were  essentially  zero  at  all  four  sampling  periods. 

The  correlations  among  hepatic  and  blood  constituent 
concentrations  at  the  four  sampling  periods  are  shown  in  Table  5. 
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^.?.ble  5.     Ccrrelations  amon'^  hepatic  and  blood  constituent 

 concentrations  at  four  a'^es*  

Constituent  at  age:  '.lean  age  (days) 


235  34?  rOO  71' 


(1) 

Hepatic  carotene: 

235                                           -  0.20  0.32  C.44 

340  0.40  -                0.41  0.37 

^'^^  0.22  0.37                   -  0.3: 


710  0.24  0.29  0.35 

(IN 

Hepatic  Vitamin    >:  ^ 

235  -  0.5:  0.25  0.20 

340  0.55  -  -  .11      -  .15 

"00            •  0.47  0.21  -  0.:? 

710  0,4-:  0.1:  0."' 

Plasma  carotene:  ^ 

235  ^  0.40  -  .03      -  .07 

340  0.43  -  -  .30  0.10 

:00  -  .09  -  .03  -        -  .17 

710  -  .20  -  .33  0.43 

Plasma  Vitamin  A:^''"^ 

235  -  0.25  0.20      -  .10 

340  0.58  -  0.02      -  .32 

^O-"                        -  0.13  0.04  -  0.17 

71-^  0.11  -  .05  0.4: 
(1) 

Plasma  cholesterol: 

235  -  0.00  0.45      -  .15 

340  0.10  -  -  .07  0.12 

;00  0.37  0.07  -        -  .18 

710           -  -  .41  -  .20  -  .11 

Kemoglob  in: ^ 

235  -  O.r  0.03      -  .14 

340  0.2:  -  0.27  0.01 

COO  0.09  0.21  -        -  .04 

710  -  .03  0.22  -  .01 

Plasma  phosphorus :  ^ ''"^ 

235  -  0.03  -  .02      -  .13 

340  0.01  -  0.19  0.13 

900  0.04  -  .05  -  0.00 

710  0.02  0.31  0.10 
(2) 

Blood  creatinine: 

235  -  -  .02  -  .04  0.13 

340  0.19  -  0.22  0.12 

'00                             '         -  .03  0.32  -  0.04 

710  0.49  0.09  0.15 
(2)- 

Blood  uric  acid: 

235  -  -  .0:  -  .09  0.08 

340  0.21  -  0.07  0.35 

-00  0.45  0.72  -  0.10 

710  -  .2'  0.4"  0.33 


(1)  Correlations  for  males  above  diagonal;  for  females  below  diagonal. 

(2)  Correlations  above  diagonal  are  calculated  from  total  sums-of- 

squares  and  crossproduct s ;  those  below  the  diagonal  from  residual 


Table  Correlations  of  hepatic  and  blood  constituents  at  four  ages 
 with  contemporary  and  subsequent  growth  traits*  


Constituent  at  age: 

vJeight 

at  ag« 

235 

340 

-  j-j 

710 

Hepatic  vitamin  A: 

M 

F 

H 

F 

li 

F 

i: 

F 

235 
340 
:00 
710 

0.22 

0.22 

C.20 
0.16 

0.14 
-.14 

mm 

-.11 
-.20 
-.11 

0.13 

\  l  »t  -^ 
r\r 

-.01 
-.33 
0.04 
0.02 

-.21 

-.i: 

-.32 
-.43 

Hepatic  carotene: 
235 
340 
:00 
710 

-.09 

0.2' 
0.20 

0.17 
0.14 

-.IC 
-.20 
-.07 

0.00 
-.13 
-.31 

0.02 
-.14 
0.14 
-.12 

-.39 
-.17 
0.11 
-.20 

Plasma  vitamin  A: 
■  235 
340 
■'00 
710 

-.07 
- 

-.14 

- 

0.05 
0.2C 

0.01 
0.10 

0.02 
-.20 
0.3C 

0.03 
-.02 
0.24 

-.02 
-.14 
0.13 

0  17 

0.00 
-.02 
0.25 

Plasma  carotene: 
235 
340 

:oo 

710 

0.13 

0.04 

0.3C 

CIS 

0.22 
0.04 

-.IC 
-.34 
0.44 

0.00 
0.04 
0.09 

-.21 
-.23 
0.13 

J.  Jj 

-.15 
-  ,00 
0.40 

Plasma  cholesterol: 
235 
340 
COO 

-.30 

-.19 

mm 

0.24 
0.07 

O.OC 
-.15 

0.31 
0.05 
0.09 

0.20 

-  .  Oo 

0.20 

Hemoglobin: 

235 
340 
SOO 
710 

-.20 

0.03 

- .  03 
O.IC 

-.04 

-.01 
-.21 
-.17 

o.o: 

-.02 
0.04 

0.11 
-.IC 
-.IC 
0.09 

0.03 
-.15 
-.14 

oao 

Plasma  phosphorus: 
235 
340 

:oo 

710 

-.11 

-.13 

0.07 
-.02 

-.07 
0.04 

-.07 
0.05 
0.13 

-.02 

o.i: 

0.01 

-.05 
0.05 
-.05 
0.25 

-.13 

0.39 
-.05 
0.22 

Creatinine: 

235 
340 
COO 
710 

M  F 
0.07 

M  <-  F 

0.13 
-.56 

*• 
Mr 

-.02 

F  ■ 

H  V  F 

-.02 

— .  Oo" 

Blood  uric  acid: 
235 
340 

-.04 

-.04 

0.09 

0.32 

COO 
710 

0.23 

3.25  . 
-.13 
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The  correlations  for  the  various  constituents  are  generally  low, 
indicating  that  environmental  influences  are  important  in  determining 
individual  values,     "ome  of  the  correlations  for  adjacent  sampling 
periods,  especially  for  hepatic  and  plasma  vitamin  A  and  carotene, 
are  significant  and  indicate  some  carry-over  effect  of  previous 
concentration. 

The  correlations  of  hepatic  and  blood  constituents  with 
contemporary  and  subsequent  animal  V7eights  are  presented  in  Table  , 
The  correlations  of  hepatic  carotene  and  vitamin  A  tend  to  be  low  and 
of  little  or  no  predictive  value.     The  correlations  of  plasma  carotene 
and  vitamin      are  highly  variable.     The  males  do  show  a  tendency  for 
improved  weight  performance  with  higher  levels  of  plasma  carotene. 
The  correlations  between  cholesterol  concentration  and  subse-'uent 
weight  tend  to  be  low  and  not  large  enough  to  be  useful  for  predictive 
purposes.    Also,  there  was  no  consistent  association  of  hemoglobin 
concentration  and  weightr*    The  correlations-  of  plasm.a  phosphorus 
level  with  growth  traits  were  very  low,  indicating  that  even  under 
conditions  of  nutritional  stress  the  plasma  levels  of  phosphorus  were 
adequate  to  meet  the  growth  needs  of  the  animals.     Correlations  of 
-,5C  and  -.CT  for  340-day  creatinine  blood  concentration  and  weight 
at  340  and  '^OO  days  of  age,  respectively,  indicates  that  the  increased 
blood  creatinine  values  resulting  from  the  nutritional  stress  of  the 
wintering  period  were  negatively  associated  with  contemporary  weight 
and  subsequent  gain  performance. 

Plasma  levels  of  carotene  have  been  traditionally  used  as  a 
measure  of  vitamin  \  status  of  range  beef  cattle.    The  correlations 
of  plasma  carotene  values  with  heoatic  levels  of  vitamin  A  and 
carotene  are  sho^/jn  in  Table  7.    The    results  indicate  that  plasma 
carotene  should  be  used  with  caution  in  attempts  to  evaluate-  the 
vitamin  A  status  of  cattle.    Low  plasma  levels  of  carotene  are 
evident  only  when  the  liver  is  at  the  deplet ion. point . 


Table  7,     Correlation  of  plasma  carotene  values  at  four  ages  with 
contemporary  Mepatic  Vitamin  A  and  carotene  and  plasma 
vitamin  A 


■iepat  ic 


Plasma  carotene: 
235 
340 

:oo 

710 


Vitamin 


^.27 
0.27 
0.12 
0.2: 


Carotene 


0.3: 
0.40 
0.29 
0.51 


Plasma 
vitamin 

A 

0.54 
O.^O 
0.20 
0.49 
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The  initial  phases  of  the  growth  and  reproductive  performance 
research  conducted  with  the  San  Carlos  Tribal  herd  included  the 
construction  of  12  single  sire  breeding  pastures.     In  1957  two  sires 
from  each  of  iiiles  City  lines  1,  S,  9  and  10  were  used  together  with 
selected  sires  raised  in  the  Tribal  herd.     In  addition  to  birth  weight, 
weights,  condition  and  conformation  score  were  taken  at  235,  340,  COO 
and  710  days  of  age,     -^.n  analysis  of  three  calf  crops  indicated  that 
progeny  of  line  1  and  line  9  sires  averaged  above  the  herd  average 
in  both  235-  and  500-day  weights.    The  progeny  were  slightly  below 
average  in  conformation  score.    Topcross  progeny  from  lines  1,  5  and 
9  were  included  in  a  study  with  progeny  of  Gan  Carlos  herd  sires 
(designated  3C) .    The  experimental  design  permitted  a  comparison 
among  all  possible  topcross  and  SC  matings  for  a  total  of  four 
years.    A  summary  of  the  comparisons  of  topcross  sire  and  dam  lines 
is  shown  in  Table  8.  . 


Table  8,    Comparisons  of  topcross  sire  and  dam  lines  with  controls 
(SC  X  SC)  by  deviations  from  least  squares  means. 


Comparison  Variable 


Sire 

0  am 

Birth 

''leaning 

Daily  gain. 

Conf ormat  ion 

Condit  ion 

line 

line 

weight 

weight 

birth  to  weaning 

score^ 

score^ 

kg 

kg 

kg 

units 

units 

SC  X 

SC 

0.35 

0.09 

-.001 

0.13 

0.05 

vs. 

1  :z. 

SC 

-.13 

-1.21 

-.002 

-.19* 

-.35* 

<  y 

SC 

0.75 

-4.58 

-.015 

-.20 

-.31 

SC 

-.33 

-3.71 

-.015  ■ 

-.18 

—  •  03 

SC  7. 

1 

1.18 

5.89 

0.019 

0,24 

0.21 

SC  X 

0.2"- 

1^.03** 

0.0S2** 

0.58** 

0.21 

SC  \ 

9 

0.97 

-5.72 

-.025 

0.05 

0.04 

Evaluated  on  a  15  point  scale,  with  higher  values "i nd lea ting  more^ 
desirable  conformation  or  higher  condition. 

*  P  <  .05. 
**  P  <  .01. 


The  results  of  the  study  shows  that  dam  line  exerted  a  greater 
influence  on  preweaning  grox^h  than  sire  line,  whereas  birth  weight  and 
conformation  score  were  influenced  more  by  sire  line.  Significant 
differences  within  lines  for  growth  traits  were  noted  when  calves 
were  classified  by  sire  line  vs.  dam  line.     Calves  with  the  highest 
weaning  weight  by  dam  line  had  the  lowest  weaning  weight  by  sire  line. 
Conversely,  calves  with  the  highest  sire  line  weaning  weights  were 
among  the  lox^est  by  dam  line.    In  this  particular  herd,  the  use  of 
topcross  dams  from  the  lines  evaluated  resulted  in  a  definite  improvement 
in  preweaning  growth,  although  topcross  sires  offered  no  advantage. 
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These  data  suggest  that  maternal  ability  is  more  important  in 
determining  weaning  performance  than  differences  in  genetic  growth 
potential,     A  negative  relationship  between  maternal  ability  and 
growth  potential  is  indicated  on  a  between  line  basis. 

The  San  Carlos  Tribal  herd  has  been  managed  under  a  system  of 
year  around  grazing  without  suDplementat ion.     Summer  rains  provide 
adequate  range  forage  during  the  summer  months,  however,  forage 
is  generally  inadequate  during  the  winter  period  from  December  to 
l%y.     This  period  of  nutritional  stress  results  in  substantial  animal 
weight  loss  which  must  be  recovered  during  the  following  summer.  This 
system  provided  a  unique  opportunity  to  determine  the  genetic 
parameters  of  growth  during  stress  and  the  subsequent  compensatory 
gain,     Animal  weights,  condition  an-^.  conformation  scores  were  taken 
on  all  animals  in  the  fall  at  weaning,  during  early  spring  at  the 
end  of  the  winter  stress  period,  the  follox\ung  fall  at  the  end  of  the 
summer  grazing  season  and  again  tine  following  spring.    During  this 
2 -year  period  all  animals  were  retained  in  the  herd, 

Heritability  estimates  of  these  traits  are  listed  in  Table  9, 
The  estimates  generally  show  increasing  values  as  the  animals  become 
older.     The  heritability  estimates  of  weight  and  gain  are  sufficiently 
large  to  permit  substantial  genetic  progress  in  selection  for  these 
traits.    The  genetic  and  phenotypic  correlations  of  the  growth  traits 
are  shoxm  in  Table  10.     The  predicted  response  to  direct  selection 
and  the  correlated  response  of  other  growth  traits  is  showTi  in  Table  11. 
These  data  indicate  that  under  conditions  of  periodic  nutritional 
stress  genetic  selection  for  improved  weight  performance  is  most 
effective  if  delayed  until  fall  yearling  age.     It  also  appears  that 
heifers  are  less  effected  by  environmental  stress  than  are  bulls, 
therefore  a  urogeny  test  should  be  more  accurate  if  evaluated  by  heifer 
progeny  performance. 

The  final  report  of  the  Line  Test  project  cannot  be  included  at 
this  time  since  complete  data  are  not  yet  available.     A  sutrimary  of  the 
feed  test  performance  of  samole  progeny  from  the  line  test  sires  is 
presented  in  Table  12.     Range  performance  of  the  half-sibs  has  not 
been  completely  summarized.    The  evaluation  of  reproductive  performance 
of  the  heifer  progeny  cannot  be  completed  for  several  years. 

The  work  at  San  C-rlos  has  also  included  several  concurrent 
studies  with  the  herd.     This  includes  the  evaluation  of  range 
supplementation  to  improve  reproductive  performance  of  second-calf 
heifers.    Preliminary  results  suggest  that  supplementation  alone  is 
not  of  direct  benefit.     A  study  of  animal  parasites  has  shown  that 
cattle  lice  caused  enough  damage  to  account  for  a  loss  of  SO  pounds 
of  body  weight  per  animal.     The  lice  removed  as  much  as  '0  percent 
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of  the  red  blood  cells  from  two-year-old  heifers  and  77  percent  from 
bulls.    This  resulted  in  anemia  and  lowered  resistance  of  the  animals 
to  other  types  of  diseases.    Trials  with  various  types  of  systemic 
compounds  with  preweaning  calves  showed  that  animals  as  young  as  two 
weeks  of  age  could  be  safely  treated  with  almost  100  percent  control 
of  cattle  grubs.    The  treated  animals  also  shox^ed  improved  pre-weaning 
gain  performance. 


Table  9,    Heritability  estimates  from  pa 

ternal  half- 

sib  correlations 

7 

Tva  1  ^ 
X  X  d  X  L 

DUi  iS 

B  irth  weight 

0.32 

0,14 

Gain,  birth  to  weaning 

0.01 

0,25 

TAj/aari  1  n  cr   xj^  i  ch  t" 

.'V  C-Cl  LL±LL^  W>-^J.^lLC 

0.05 

Weaning  grade 

0.03 

0,24 

"leaning  condition  score 

■J  . 

0.32 

Gain,  birth  to  end  of  first  winter 

0,11 

0.20 

Gain,  V7eaning  to  end  of  first  winter 

0.32 

0.16 

"Sleight,  end  of  first  winter 

0.20 

0.21 

Grade,  end  of  first  winter 

0.04 

0.13 

Condition  score,  end  of  first  winter 

0.17 

0,16 

Gain,  birth  to  fall  yearling  age 

o.:i 

0.43 

Gain,  weaning  to  fall  yearling  age 

0.57 

0.32 

Gain,  end  of  1st  winter  to  fall  yrl,  age 

0.49 

0,3Z 

Fall  yearling  weight 

0.C4 

0.40 

Fall  yearling  grade 

0.15 

0.13 

Fall  yearling  condition  score 

0.31 

0,11 

Gain,  birth  to  end  of  second  winter 

0.82 

0.49 

Gain,  weaning  to  end  of  second  winter 

0,71 

0.43 

Gain,  end  1st  winter  to  end  2nd  vjinter 

o,:2 

0.30 

Gain,  fall  yrl,  age  to  end  2nd  winter 

0.20 

0,52 

Weight,  end'  of  second  winter 

'0.C7 

0,52 

Grade,  end  of  second  winter 

.  0.10 

0.31 

Condition  score,  end  of  second  winter 

0,13 

0.53 

Gains  refer  to  daily  gains.     Grades,  scored  on  fifteen  point  basis, 
were  committee  averages.    Condition  scores,  on  fifteen  point  basis 
ranging  from  excellent  to  poor,  were  committee  aver=>.ges. 
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Table  10.     Genetic  (G)  ,  Znvironiriental   (S)  and  Phenotypic  (P) 

Correlations  Among  Growth  Traits  of  Reifers  (Uooer 
 Right)  and  Bulls  (Lower  Left)^  


^/eight 

Fall 

B  irth 

AjG, 

•^Jean. 

AOG, 

after 

/-.DG , 

yrl . 

It  era 

wt , 

pd.  1 

V7t  . 

pd.  2 

stress 

Dd.  3 

wt , 

Birth  wt. 

G 

... 

0.3: 

0.42 

3.33 

3.43 

-.2: 

0.17 

"7 

... 

0.13 

0.42 

-.10 

3.32 

0.  37 

0.41 

P 

•   «  • 

0.20 

3.42 

- .  i  -j 

0.35 

0.24 

0.34 

ADG , 

G 

1,?C 

... 

^    C  n 

.  ^ 

0 . 04 

3.97 

.-Z  .  - 

.u3 

pc .  i 

J  .  U  i 

... 

i .  1.) 

■J  .  /  ^ 

•D 

0.09 

•  •  • 

1.03 

-.31 

3.74 

3.21 

o.:7 

'Jean, 

G 

1. 12 

1 .70 

... 

3.32 

3.3" 

0.21 

0.02 

rii- 

J ,  -  '-I- 

... 

J  .  > 

J  »  ^  D 

P 

0.31 

0.?4 

... 

-.23 

rv     n  /-s 
•J  .  C  > 

0.33 

0.71 

ADG, 

G 

0.4: 

0.21 

... 

0.33 

-.14 

0.15 

pd.  2 

-.30 
-.09 

-.53 
-.42 

... 

-.02 

0.10 

-.37 
-.39 

0.3: 

P 

... 

Weight 

G 

r\     Q  ^ 

0.31 

3.97 

.  •  • 

3.12 

0.80 

after 

0.10 

0.93 

-.37 

... 

0.55 

0.7: 

stress 

P 

0.29- 

0.35 

— .  -< 

•  •  * 

0.37 

0,73 

ADG, 

G 

a  •  • 

1.02 

pd.  3 

< 

p 

... 

.  .  « 

0.02 
0.33 

Dashes  indicate  correlations  omitted  because  of  negative  sire  variance 
component  for  period  1  rate  of  gain  in  postweaning  block  of  data.  -DG 
is  average  daily  gain.     Pd.   1,  2  and  3  are  gain  periods  between  weights 
in  order  listed  at  top  of  table. 


Table  11.    Direct  "election  and  Correlated  Response 


Birth 
x^t . 

•Jean. 

Yrlng. 
wt . 

Fall 
yrlng. 
wt . 

H  3 

B 

H  E 

Direct  selection  for: 

Birth  weight 

1.37  3.04 

Weaning  weight 

.74  1.23 

9.3  2.3 

7.7  3.3 

14.2 

Yearling  weight 

2.33 

3.3 

3.1 

Fall  yearling  wt . 

.43 

13.: 

9.2 

22.3 
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Table  12.     Nummary  of  average  daily  gain  on  140-day  feed  test  of  bull 
progeny  from  Line  Test  project 


Sire  Line 

• 

19 '7 

19  :r 

1999 

1970 

Colorado  Brae  Arden 

2.04 

2.89 

3.4c 

3.17 

Colorado  Royal 

3.11 

3.15 

3.27 

3.12 

iiiles  City  L4 

3.2: 

3.04 

•  3.5:: 

3.05 

Kiles  City  L14 

3.09 

3.09 

•  3.34 

3.00 

Montana 

0  r.o 

3.13 

3.25 

3.05 

1" Nevada  Reno 

3.02 

Z  .  oo 

2.39 

2.84 

Nevada  KC 

2.74 

Z.99 

2.83 

New  Mexico  ' 

3.01 

2.76 

3.15 

2.81 

Utah 

2.30 

3,01 

2.94 

3.17 

VJyoming 

2.7r:  • 

3.22 

3.09 

2.73 

Cther(l> 

2.90 

2.90 

2. 09 

2.95 

Includes 

sample  progeny  of  selected  sires 

used  at  San  Carlos, 

Arizona  Agricultural  ^^xperiment 

Station 

3 ire  GumiTiary 

-  140-day  Test 

Sire 

N 

A,OG 

103 

I'evada  904 

7 

2.04 

127 

Bozeman-  533 

/• 

3.05 

12s 

MC  L4  ('233) 

5 

3.05 

129 

HC  L14  (:il4) 

3.00 

130 

Brae  Arden  (5 '42) 

1 

3.17 

131 

Royal  (:490) 

4 

3.12 

132 

Utah  1170 

7 

3.17 

133 

Nevada  K45n 

4 

2.83 

134 

Wyoming  8 A   

2.73-  . 

135 

New  Mexico  515 

5  0 

2.81 

S.  C.  Bulls 

12 

2.95 

Ill 


Arizona  Agricultural  Experiment  Station 


140  Day  Test  Results 


No. 


1^; 


Initial 


Final 
'  Jt . 


140  day 
ADG 


103  Mevada  '84 


■  core 


Conf . 


C  ond . 


72 
li: 
131 

266 
282 
359 
383 


051 
055 
053 
077 
079 
101 
115 


422 
470 
520 
4U 

5i: 

392 
394 


040 
920 
070 
CIS 
894 
300 
773 


2.99 
3.21 
2.50 

2 0 
•  c  ; 

2.70 

2.91 

2.74 


11 

10 
c 

10 
10 
10 

11 


11 

13 
12 
11 
12 
11 
13 


127  Bozeman  533 


52 
233 
290 
312 
339 
345 


049 
075 
030 
0C5 

0:^4 

095 


033 
434 
44C 
490 
4C0 
500 


10:2 

J 

360 

<->  r  o 

C40 
954 


3,03 

3a9 

2.95 
3.3C 
2.57 
3.24 


12 
11 
11 

12 

\/ 
11 


11 
12 
12 
12 
11 
12 


123  i:c  L4  (:233) 


124 

206 
230 
233 

o  1^  o 


057 
0:0 
075 
030 
080 


590 
534 
45". 
443 
394 


1050 
1014 

374 
322 
79' 


3.29 
3.43 
2.99 
2.67 
2,87 


13 
12 
12 
10 
10 


12 
12 
12 
11 
11 


129  MC  L14  (:il4) 


109 
150 
15S 

190 
209 
392 


055 

059 
0'5 
030 
120 


4": 


506 
540 
434 
494 


35" 
876 
924 
1010 
954 
380 


2.79 
2.7: 

9  CO 

3.3: 

3.36 
2.76 


11 
11 
11 
12 
12 
11 


12 
12 
12 
12 
11 
12 
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Arizona  Agricultural  "Experiment  station 


143  Day  -Test  Results  ■   

Initial  Final  14'^  day   Score 

No.  D:3  Wt.  Wt.  ADG.  Conf,  Cond. 


130  Brae  Arden  (5342) 


22 

042 

508. 

910 

2.87 

11 

13 

77 

052 

590 

1054 

3.31 

13 

12 

195 

055 

514 

95: 

3.23 

12 

12 

214 

0:9 

532 

980 

3.20 

12 

11 

221 

071 

552 

00 ' 

>  ^  -' 

3.10 

12 

12 

244  . 

07  0 

4 

924 

3.27. 

12 

12 

291 

080 

440 

894 

3.24 

11 

12 

131  Royal  ( 

'498) 

40 

048 

472 

910 

3.13 

12 

11 

119  , 

05' 

4':'o 

0  0  '~\ 

00  J 

2.83 

11 

12 

223 

^71 

480 

910 

3.07 

10 

13 

398 

122 

410 

890 

3 . 43 

11 

13 

132  Utah 

117D 

74 

051 

530 

910 

2.71 

11 

11 

137 

058 

504 

930 

3.04 

11 

11 

252 

07  G 

505 

970 

3.31 

11 

13 

331 

092 

474 

9 :  ^ 

3.51 

13 

12 

377  . 

115 

440 

944 

3.50 

12  - 

12 

397 

122 

4^0 

870 

2.93 

10 

11 

407 

128 

380 

810 

3.07 

11 

12 

133  Nevada 

K  458 

IC 

052 

4:2 

840 

2.70 

11 

12 

132 

0:3 

45S 

882 

2.97 

11 

12 

321 

091 

500 

914 

2.96 

12 

12 

351 

102 

0  r\  z' 

770 

2.57 

10 

11 
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Arizona  Agricultural  Experiment  Station 


UO  Day  Test  Results 


Fo. 


Init  ial 
■7t . 


Final 
^Jt. 


140  day 

ADG 


Score 


Conf . 


:ond, 


134  Wyoming  Bj 


113 

i:i 

229 
2S: 
277 
412 


05-: 

074 
077 
078 
12C 


500 
530 
404 
5:0 
500 
430 


874 
890 
892 
1030 
850 
7'0 


2.:7 
2.57 
2.91 
3.39 
2.50 
2.35 


10 
11 
11 
13 
11 
10 


12 
11 
12 
12 
11 
11 


135  Hew  Mexico  515 


92 
177 

208 
232 
2:7 
335 


053 
092 
0:9 
075 
077 
093 


4^0 
500 
4': 
400 
4:0 
502 

had  diptheria 


880 
999 
81 : 
890 
774 
850 


3.00 
3.33 
2.50 
2.71 

2.49 


10 
12 
10 
12 

10 


11 
12 
10 
11 

12 


C.  Bulls 


524 
544 
557 
916 
:57 
:59 
990 

791 
779 

797 

822 


051 
057 
0:0 
078 
092 
092 
092 
099 
112 
113 
117 
124 


544 
594 
420 
470 
490 
380 
372 
370 
452 
410 
414 
48' 


944 

910 
(J  ^  w 
S09 
790 
770 
800 
894 
780 
750 
930 


3.01 
3.50 
2.79 
3.19 
2.71 
2.84 
3.07 
3.19 
2 . 94 
2.40 
3.17 


11 
13 

10 
10 

11 

10 
10 

11 

12 
11 
10 
11 


13 
12 
12 
12 
12 
11 
11 
11 
12 
11 
10 
12 


Conformation  and  condition  score 
10  =  lox-7  choice 


12  =  high  choice 
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V,    I  la  1  or  Publications:  (19:9-1970) 

Collins,  R.  C,  L.  W.  Dewhirst  and  L.  A.  Carruth,     19r9,     The  cattle 
grub  problem  in  Arizona.     !•  Timing  of  adult  activity  of  the 
common  cattle  grub,    J,  Econ,  Entomol.  C2 (3)  : '52-.S5C . 

Ray,  D.  E. ,  C.  3.  Roubicek,        F.  Pahnish  and  J,  3,  Brinks.  1973. 

Breeding  merit  of  topcross  parents  for  preweaning  traits  in 
Hereford  cattle.     J.  Animal  Sci.  30(2) : i: 1-1 : S. 

Roubicek,  C.  3.,  0,   i.  Ray  and  W,  H,  Kale.     1970.    Blood  creatinine 
and  uric  acid  concentrations  in  unsupplemented  range  cattle. 
J.  Animal  Sci.  30(5) : c75-:80. 

VI.    Application  of  Results; 

1.  As  a  result  of  the  research  on  identification  and  inheritance 
of  dwarfism  in  the  Hereford  breed,  industry  leaders  were  able  to  modify 
their  breeding  programs  to  bring  this  problem  under  a  measure  of  control 

2.  With  the  knov7ledge  that  selection  for  increased  growth  also 
improved  feed  efficiency,  procedures  were  established  for  genetic 
evaluation  of  feedlot  and  range  growth  performance.  Heritability 
estimates  and  genetic  correlations  provided  the  necessary  information 
to  determine  the  relative  economic  importance  of  conformation  and 
growth  traits  as  selection  criteria  in  beef  cattle. 

3.  An  extensive  study  of  blood  and  liver  constituents  established 
the  standard  values  and  normal  variation  for  growing  range  cattle.  The 
data  indicate  that  unsupplemented  cattle  may  have  critically  low  levels 
of  vitamin  \  and  phosphorus  during  the  first  winter  period.  Cider 
animals  appear  to  have  sufficient  reserves  for  all  except  prolonged 
drought  conditions.     It  was  also  established  that  blood  serum  levels 

of  vitamin  A  or  carotene  are  not  indicative  of  animal  vitamin  A  status 
except  when  hepatic  values  are  virtually  depleted. 

Heritability  estimates  for  the  various  constituents  are  generally 
low,  indicating  that  under  the  conditions  of  highly  variable  nutritional 
status,  direct  or  indirect  selection  would  not  be  effective  in  altering 
the  blood  values  of  these  constituents.     No  useful  correlations  have 
been  found  between  blood  or  liver  components  and  growth  performance. 

4.  The  study  of  top-cross  progeny  performance  shows  that  dam  line 
exerted  a  greater  influence  on  preweaning  groxvth  than  did  sire  line. 
The  dam  line  that  produced  calves  with  the  highest  average  weaning 
weight  had  the  corresponding  sire  line  that  produced  calves  with  the 
lowest  average  weaning  weight.     It  would  aDpear  that  maternal  ability 
is  more  important  in  determining  weaning  performance  than  differences 
in  genetic  growth  potential.    The  data  further  suggests  a  negative 
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relationship  between  maternal  ability  and  genetic  growth  potentials 
Because  of  the  current  popularity  of  using  grov7th  performance  as  the 
major  criterion  of  beef  cattle  selection,  it  is  especially  important 
that  this  possible  negative  relationship  be  fully  explored. 

5»    A  large  share  of  the  regional  effort  in  -J-l  has  been  directed 
toward  developing  superior  lines  of  beef  cattle  through  inbreeding  and 
intense  selection.     The  cooperative  project  v7ith  the  San  Carlos  herd 
has  alloived  the  unbiased  evaluation  of  the  most  promising  lines  and  " 
the  identification  of  those  lines  of  breeding  which  will  be  most 
beneficial  in,  improving  industry  herds. 

The  general  application  of  the  '-J-l  research  Effort  has  been 
to  lead  the  beef  cattle  industry  from  selection  standards  based  upon 
arbitrary  visual  evaluation  to  selection  criteria  based  upon  sound 
economically  important  traits. 

The  necessity  of  maintaining  performance  records  has  also 
provided  the  cattlemen  with  important  information  for  improving  his  ' 
management  and  marketing  methods.     The  procedures  involved  with 
record  of  performance  selection  are  conducive  to  better  business 
Dractices, 
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UNIVERSITY  ."^F  CALIFORNIA 

I,     Station:     California  Agricultural  i^xperiment  Ctation 

II,    Project  title:     Bovine  muscular  hypertrophy  -  a  study  of  its 
inheritance  and  an  investigation  of  its  usefulness  to  the 
beef  industry  (Project  2477), 

III.    Personnel : 

Experiment  Station: 

W.  C,  Rollins,  Project  Leader,  L,  M,  Julian,  Hoira  Tanaka, 
and  K,  A.  'Jagnon 

U,  G.  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

Bradford  IJ,  Knapp,  Acting  Investigations  Leader 

IV ,    I"ajor  Accomplishments: 

Too  early  to  report, 

I-a.1cr  Publications:   (19 "9-1970) 

Rollins,        C,  L.  K.  Julian  and  F.  0.  Carroll.     195C,  Double 
muscle  segregants  in  an  inbred  line  of  Aberdeen  Angus 
cattle.     Proc.  "•II  Int.  Cong.  Genet.    Vol,  1:27',  Tolcyo. 

VI,    Application  of  Results: 

Too  early  to  report. 
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I,     3tat ion:     CaliforrJa  Agricultural  -^Ixperiment  Station 

IIo     Project  title:     (Project  121'): 

(Former  title)     Breeding  experiments  to  investigate  the  nature 

of  genetic  improvement  in  beef  cattle 
productivity  with  special  emphasis  on  the. 
performance  of  inbred  lines  an'-"'  their  crosses, 

(Later  title)       Studies  of  heterotic  effects  in  crosses  of  the 

Angus,  Hereford,  and  Shorthorn  breeds. 

Ill,     Personnel : 

Experiment  Station: 

'I.  C,  Rollins,  Project  Leader,  F.  1.  Carroll,        A.  'Jagnon 
and  R.  G,  Loy 

U.  3,  department  of  Agriculture,  '^.gri cultural  Research  Service, 
Fort  Collins,  Colorado ^ 

Bradford  >J,  Knapp,  Acting  Investigations  Leader 

IV,    "ilajor  Accomplishments: 

A,  Formulation  and  elucidation  of  designs  for  and  verification 
of  the  efficacy  of  performance  testing  beef  bulls. 

B,  The  design  and  execution  of  tests  demonstrating  significant 
amounts  of  heterosis  in  crosses  of  the  British  beef  breeds. 

V.    Major  Publications;  '(n:9-197S) 

Aollins,  ''J.  C-. ,  K.  A,  Wagnon,  F.  D.  Carroll  and  R.  G.  Loy,  1973. 
Hybrid  vigor  estimates  for  the  first  backcross  of  a 
crisscross  breeding  system  involving  the  Aberdeen  Angus 
and  Hereford  breeds.     Calif,   'gric.  Vol,  24,  Ho.  5  ( Hay  1973). 

VI,     Application  of  "'esults; 

The  California  Beef  Cattle  Improvement  Association  in  setting  up 
its  procedures  for  performance  testing  drew  heavily  upon  the 
results  and  recommendations  of  the  studies  mentioned  in  Section  IV, 
A,  of  this  report. 

Crosses  between  the  Aberdeen  ".ngus,  Hereford  and  Shorthorn 
breeds  are  becoming  increasingly  popular  in  the  production  of 
market  calves.     This  in  part  reflects  the  impact  of  recently 
published  results  of  e^q^eriment  station  crossbreeding  trials. 
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COLORADO  STATE  UNIVERSITY 

Station;     Colorado  Agricultural  "T-xperiment  Station 

II,    Project  titles:     1.     A  study  of  selection,  inbreeding,  and 
crossing  of  inbred  lines  within  the  Hereford  breed. 
2.     Comparisons  of  mating  systems  and  vmss  selection  in  beef 
cattle  production, 

III.     Personnel ; 

Experiment  Station: 

J.  S»  Brinks,  Project  Leader,  Peter  Fagerlin,  John  Childears, 
Warren  Mangus,  Gene  Keller,  and  Pat  Grapevine, 

U.  S.  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado ^ 

Bradford  'I,  Knapp,  Acting  Investigations  Leader 

IV.    Major  Accomplishments; 

1.  Established  phenotypic,  environmental,  and  genetic  parameters 
for  traits  related  to  reproduction,  growth,  mature  size,  conformation, 
feed  efficiency,  maternal  ability,  and  carcass  characteristics. 
Heritability  estimates  for  semen  characteristics  were  low  being  .14 

for  semen  quality^  ,37  for  concentration,   ,13  for  vigor,  ,05  for  percent 
alive,  and  -.0:  for  morphology,     Heritability  estimates  for  growth 
increase  with  increasing  age  from  about  307o  at  weaning  to  C0%  at 
maturity,    Heritability  estimates  for  rate  of  gain  in  the  feedlot  and 
carcass  characteristics  were  high,  being  ,:4  for  average  daily  gain, 
.36  for  ribeye  area,  ,52  for  fat  thickness,  .40  for  kidney  fat  weight, 
,42  for  marbling  score,  aid  .70  for  retail  carcass  value.  Genetic 
correlations  between  daily  gain  and  carcass  traits  indicate  that 
selection  for  daily  gain  should  increase  carcass  merit  'considerably 
through  correlated  response. 

2.  Established  that  increased  inbreeding  is  associated  with 
decreases  in  fertility,  survivability,  and  early  growth  rate.  The 
effect  of  inbreeding  on  growth  decreases  with  increasing  age  of 
animal.     The  magnitude  of  the  inbreeding  depression  varies  widely  with 
line  and  sex  of  calf.     The  effect  of  inbreeding  of  calf  on  weaning 
weight  per  percent  increase  in  inbreeding  was  -.2208  lb.  and  -.4070 
for  heifer  and  bull  calves,  respectively.    The  corresponding  effect  of 
inbreeding  of  dam  was  -,7C00  lb,  and  -,7118  lb.     Inbreeding  of  dam 
appears  to  have  a  greater  effect  than  inbreeding  of  calf  on  weaning 
weights. 
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3,  Heterosis  associated  with  linecrossing  within  the  Hereford 
breed  is  important  in  semen  characteristics,  calf  survivability  and 
early  growth  rate.    Heterosis  for  semen  characteristics  were  2Co57o 
in  morphology  score,  4.37o  in  concentration,  9,57o  in  vigor,  7,47o  for 
percent  alive.     Four  groups  of  cattle,  inbreds,  linecrosses,  controls, 
and  crossbreds,  showed  13.90,  7,4-^,  11,79  and  9,2"7o  dying,  respectively. 
Losses  among  linecrosses  were  377o  less  than  among  controls.  Heterosis 
in  weaning  x^reights  was  157o  for  heifers  and  u7o  for  bull  calves. 

4,  Prediction  equations  were  developed  for  estimating  cutability 
(closely  trimmed  steak  and  roast  meat)   in  bull  and  heifer  carcasses 
utilizing  information  on  carcass  x^7eight,  ribeye  area,  fat  thickness, 
and  kidney  fat,     iTquations  for  predicting  retail  values  were  more 
accurate  than  those  predicting  weights. 

5,  A  study  on  the  effect  of  early,  bunched  calving  in' the  optimum 
season  indicates  that  lifetime  production  can  be  increased  by  calving 
early  the  first  time.     Calves  born  the  first  20  days  of  the  calving 
season  averaged  17  days  earlier  and  41  lbs.  heavier  than  the  overall 
herd  average.    Most  of  the  ^'leaning  Weight  advantage  of  early  calves 

was  due  to  the  older  ages  at  weaning  but  calves  born  earlier  in  the 
season  also  gained  faster  from  birth  to  weaning  which  also  added  to 
their  advantage.     Cows  were  also  grouped  into  20-day  intervals  by  the 
date  of  birth  of  their  first  calf.     Cows  that  calved  during  the  first 
20  days  of  the  calving  season  the  first  time  continued  to  calve  some- 
what earlier  and  wean  heavier  calves  throughout  life.  They  calved  12 
days  earlier  and  weaned  calves  averaging  20  lbs.  more  than  herd  average 
during  their  productive  life.     For  every  10  days  earlier  a  dam's  first 
calf  was  born,  the  total  pounds  produced  per  cow  during  her  lifetime 
increased  32  lbs.  based  on  an  average  of  4.7  calves  per  cow.  Heifers 
conceiving  the  soonest  after  15  months  of  age  weaned  older  and  heavier 
calves  throughout  life, 

C,    Factors  affecting  calving  -  difficult y  were  studied.     Of  the 
2971  births,  8.C7o  had  some  difficulty.     There  appears  to  be  real 
differences  among  years  which  ranged  from  a  high  15.57o  calving 
difficulty  in  19C7  5  to  a  low  of  2, 57,  in  1954,     The  frequency  of 
calving  difficulty  differed  with  ages  of  dam,  with  tx\70-year-old  dams 
experiencing  the  most  difficulty  (29 , 77o)  ,     The  three-  and  four-year-olds 
had  somewhat  more  difficulty  than  the  mature  five  through  nine-year-olds, 
and  the  ten  and  older  dams  again  had  somewhat  more  difficulty.  Calving 
difficulty  was  more  pronounced  in  male  births  (10, 57o)  than  in  births  of 
females  (7,17o),    There  appears  to  be  a  large  line  of  sire  differences 
ranging  from  over  137o  for  the  Brae  Arden,  Tarrington,  and  Controls,  to 
less  than  57o  for  the  Animas,  Bonanza,  Oon,  L'esa ,  Rover  and  Model  Domino 
lines  of  sire.     This  indicates  a  genetic  influence  on  calving  difficulty. 

Using  records  from  cows  of  all  age  classes,  the  heri tab i 1 ity 
estimate  of  calving  difficulty  when  considered  as  a  characteristic 
of  the  calf  was  77.  and  as  a  trait  of  the  dam,  137o.     Thus,  the  dam's 
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genotyoe  (line  of  breeding)  was  more  important  than  the  calf^s  genotype 
in  influencing  calving  difficulty.    However,  most  calving  difficulty 
occurs  in  two-year-old  dams  and  analyses  V7ere  conducted  utilizing  only 
calving  records  on  tx^o-year-old  dams.     As  a  characteristic  of  the  calf, 
heritability  was  estimated  at  137o,  and  as  a  characteristic  of  the  dam, 
07o,  from  calving  records  on  two-year-old  dams.     In  this  case  the 
genotype  of  the  calf  plays  a  much  miore  important  part  in  calving 
difficulty  than  the  genotype  of  the  dam.    Apparently  only  certain  lines 
of  breeding  dams  continue  to  experience  calving  difficulty  throughout 
their  productive  life,  whereas  all  lines  of  breeding  dams  experience 
some  difficulty  as  two-year-olds. 

The  repeatability  of  calving  difficulty  was  estimated  to  be  4.57o. 
Of  155  two-year-old  heifers  which  had  no  difficulty,  7,27o  had  difficulty 
as  three-year-olds,     '^f  77  two-year-old  heifers  which  all  experienced 
calving  difficulty,  II. 77,  had  difficulty  again  as  three-year-olds. 

The  association  of  calving  difficulty  with  subsequent  fertility 
is  of  greater  importance  than  repeatability  of  calving  difficulty. 
Among  two-year-olds  which  had  calving  difficulty,  39.27o  were  open  the 
following  year  whereas  25.37o  of  the  heifers  that  had  normal  births 
were  open.     Thus,  calving  difficulty  v7as  associated  with  an  additional 
13, ^7o  of  three-year-old  dams  being  open. 

Calving  difficulty  also  extended  the  calving  interval  which  caused 
lighter  weaning  weights  from  heifers  that  did  conceive  after  their  first 
parturition.     The  calving  interval  between  first  and  second  calves 
from  heifers  which  had  a  normal  parturition  was  345  days  and  the  average 
weaning  weight  of  second  calves  was  39-'^  pounds.    The  calving  interval 
between  first  and  second  calves  from  heifers  experiencing  calving 
difficulty  was  357  days  and  their  second  calves  averaged  36C  pounds. 
Thus,  heifers  having  calving  difficulty  had  a  13-day  longer  calving 
interval  and  their  calves  weighed  32  pounds  less  than  calves  from 
contemporary  cows  having  no  difficulty, 

7,    A  study  dealing  with  genetic  and  environmental  factors 
affecting  cow  productivity  was  completed.     Cow  birth  year,  age  of  cow*s 
dam,  line  of  cow's  sire,  cow's  weaning  weight  and  the  cow's  inbreeding 
level  significantly  affect  cow  productivity.    Weaning  weight  means  by 
cow  birth  year  and  age  of  cow's  dam  were  negatively  correlated  with 
ilPPA  means  (-',2?,  -,'3,  respectively).    When  cow  weaning  weight  means 
were  high,  the  cow  ilPPA  means  tended  to  be  low  and  conversely,  when 
C0X7  weaning  weight  means  were  low,  the  cow  MPPA  means  tended  to  be  high. 
This  indicates  that  a  high  preweaning  plane  of  nutrition  which  resulted 
in  higher  weaning  weights  of  the  heifers  was  associated  with  lower 
subsequent  cow  productivity.    Weaning  weight  means  by  line  of  cow's 
sire  were  positively  correlated  (0.75)  with  liPP'A  means,  which  indicates 
that  weaning  weight  and  cow  productivity  can  be  improved  simultaneously. 
The  correlation  of  the  cow's  weaning  xjeight  and  her  liPPA  value  was  0,14, 
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which  indicates  that  the  relationship  between  the  cow's  weaning  weight 
and  her  subsequent  productivity  is  lov;.     The  effect  of  high  levels  of 
cow  inbreeding  was  detrimental  to  her  productivity.    These  results 
indicate  that  a  high  preweaning  plane  of  nutrition  has  a  detrimental 
effect  upon  cow  productivity. 

The  relationship  betw^een  genetic  effects  on  growth  and  genetic 
effects  on  maternal  ability  was  estimated  from  parent -progeny  groups. 
The  m>ost  reliable  estimates  of  heritability  of  growth  potential, 
maternal  ability  and  combined  effects  on  weaning  weights  were  0.23-0.27, 
0.34-0,40  and  0,28-0,34  respectively.     The  estimate  of  the  genetic 
correlation  between  growth  potential  and  maternal  ability  was  -.2^., 
Haternal  ability  of  the  cow  accounted  for  slightly  more  of  the  variation 
in  weaning  weight  than  the  growth  potential  of  the  calf.     Estimates  of 
the  repeatability  of  weaning  weight  were  0,33  and  0.40  for  linecross 
and  inbred  cows  respectively.     The  conclusions  from  these  analyses 
are  that  the  total  genetic  effects  on  weaning  weight  are  moderately 
heritable  and  that  a  weak  genetic  antagonism  between  growth  potential 
and  matern.al  ability  exists. 

The  relationships  of  weaning  weight,  postweaning  average  daily 
gain,  feed  efficiency  and  grade  of  a  sire's  sons  with  the  I'IPPA  values 
of  a  sire's  daughters  also  provided  estimates  of  the  genetic  correlation 
between  potential  and  maternal  ability.     The  genetic  correlations  of 
MPPA  with  average  daily  gain,  feed  efficiency,  grade  and  weaning  weight 
were  -.22,  -.23,  -.17  and  0,49.    These  results  indicate  a  V7ea^c  genetic 
antagonism  betx^een  IIPPA  and  average  daily  gain  and  grade,  a  x<7eak  positive 
association  between  MPP.^..  and  weaning  weight. 

The  results  of  these  studies  of  beef  cox7  productivity  in  the 
experiment  station  herd  indicate  that  a  high  preweaning  plane  of 
nutrition  has  a  detrimental  effect  upon  subsequent  cow  productivity. 
The  estimates  of  the  genetic  relationship  between  grow-th  DOtential 
and  m^aternal  ability  indicate  a  weak  genetic  antagonism  which  does 
not  appear  large  enough  to  seriously  affect  progress  in  selecting  for 
heavier  weaning  x^eights  in  beef  cattle.     Heifers  saved  for  replacements 
should  be  growthy  heifers  from  productive  dams.     Creep  feeding  of 
heifer  calves  from  v7hich  replacements  vnll  be  selected  should  be  avoided. 

V.    Major  Publications:  (ie:9-1970) 

Brinks,  J,  3.     1970,     21st  Annual  Beef  Cattle  Improvement  ::^'ay  and  Auction, 
Colorado  General  Series  90:,  Hay  9,  1970. 

Hohenboken,        0,  and  J.  S,  Brinks.     19  C9.     Effect  of  environmental 

corrections  on  repeatability  of  weaning  weight  in  Angus.     J,  Animal 
Sci.  29(4) :534-540. 
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Hohenboken,  ^-J.  D,  and  J,  S«  Brinks,     1970.     Relationships  between  direct 
and  maternal  effects  on  growth  in  Herefords.     II.  Partitioning 
of  covariancs  between  relatives,    J,  Anim,  3ci,  32(l):26-34. 

Hohenboken,        D,  and  J,  S.  Brinks.     1970.     Relationships  between 
direct  and  raaternal  effects  on  growth  in  Herefords.  III. 
Covariance  of  paternal  half  brother  and  sister  performances. 
J,  Animal  Sci.  32 (l)  :35-42>, 

riangus,  L.  and  J,  3,  Brinks,  1970.  Relationships  between  direct 
and  maternal  effects  on  growth  in  Herefords.  X,  Environmental 
factors  during  preweaning  growth,     J,  Animal  Sci.   32(X): 17-25, 

VI.    Application  of  Results: 

Selection  for  growth  rate  and  carcass  desirability  should  be 
effective  since  heritability  estimates  are  relatively  high  and  genetic 
correlations  do  not  indicate  antagonisms  betxvreen  important  traits. 
Selection  for  daily  gain  will  also  improve  carcass  merit. 

Linecrossing  within  a  breed  combined  with  performance  testing  and 
selection  is  an  effective  breeding  program  for  producing  superior 
cattle  in  rate  of  gain  and  carcass  cutability. 

Average  weaning  weights  and  lifetime  production  of  cows  can  be 
increased  by  breeding  heifers  so  they  will  calve  early  in  the  optimum 
season  their  first  time. 

Replacement  heifers  should  not  have  an  extremely  high 
plane  of  nutrition  since  it -could  have  a  detrimental  effect 
production. 


preweaning 
on  future 
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UNIVERSITY  CF  H.\iJAII 

I.     Station:     Hawaii  Agricultural  Experiment  .'Station 

II,     Proiect  title;     The  estimation  of  genetic  and  phenotypic  parameters 
in  populations  of  beef  cattle  in  Ha\7aii  and  their  uses  in 
selection  programs  (2?1)« 

III.    Personnel ; 

Experiment  Station: 

Diedrich  Pveimer,  Proiect  Leader,   '  liver  Wayman,  C.  II,  Campbell 
and  Dale  Vogt , 

Kahua  Ranch  Company,  Ltd,: 
r^onty  Richards,  Jr. 

U,  3,  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

Bradford  "J,  Knapp,  Acting  Investigations  Leader 

IV,    Major  Accomplishments: 

Records  of  progeny  testing  under  two  feeding  regimes  (feedlot  vs 
pasture)  for  the  oeriod  1959--''^'4  were  analyzed  by  the  method  of  least 
squares  to  determine  the  effects  of  years,  sir°s,  carcass  weight  and 
ration  on  carcass  quality  and  eating  quality.     Traits  studied  included 
carcass  grade,  marbling,  specific  gravity,  percent  moisture,  protein  and 
ether  extract  in  ribeye  muscle,  tenderness,  juiciness,  flavor,  general 
acceptability,  chew  count,  shear  force,  drip  loss,  evanoration  loss  and 
total  cooking  loss*     Rations  had  a  large  significant  effect  on  all 
traits  except  percent  protein,  juiciness  and  evaporation  loss  during 
cooking,    i'eat  from  feedlot  steers  was  more  tender  and  flavorful.  Year 
differences  V7ere  significant  for  all  traits  except  percent  protein  and 
total  cooking  loss.    Differences  among  sires  were  highly  significant  for 
specific  gravity  and  significant  for  carcass  grade,  percent  ether 
extract  and  percent  drip  loss  during  cooking.    Differences  among  sires 
for  all  other  traits  vjere  nonsignificant, 

I!eritab i 1 i ty  estimates  and  genetic,  phenotypic  and  environmental 
correlations  xvere  computed  from  records  on  357  bulls  and  '99  heifers. 
Traits  studied  were  xjeights  at  12  and  2  0  months,  average  daily  gain 
from  birth  to  12  and  20  months  and  from  weaning  to  20  months,  and 
conformation  score  at  12  and  at  2^  months  of  age.     Constants  for  the 
effect  of  sire,  age  of  d-.m  and  year  v7ere  fitted  for  each  sex  separately. 
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■Jiff "./en   ..i  jjt'^een  jirss  vjere  highly  significant  for  12-raonth 
weight  and  for  average  dail)^  gain  from  birth  to  12  months,  birth  to  20 
months  and  weaning  to  20  months  for  bulls  and  for  12-month  weight  and 
average  daily  gain  from  birth  to  12  months  and  from  birth  to  2C  months 
for  heifers.    Differences  between  sires  were  significant  for  20  month 
score  for  bulls  and  heifers  and  for  average  daily  gain  from  weaning  to 
20  months  for  heifers.    Differences  between  sires  for  other  traits  were 
not  statistically  significant  for  either  bulls  or  heifers.  Differences 
between  years  were  highly  significant  for  all  traits  of  both  sexes. 

Age  of  dam  had  no  significant  effect  on  any  of  the  traits  of  bulls 
but  had  significant  effects  on  all  traits  of  heifers  except  average 
gain  from  weaning  to  20  months  of  age. 

Age  of  calf  had  a  significant  effect  on  12-month  weight  and 
12 -month  score  of  bulls  and  heifers,  and  on  20-month  weight  and  20-month 
score  of  heifers.     Significant  curvilinear  regressions  on  age  of  calf 
were  found  for  12-month  and  20-month  conformation  score  of  heifers. 

Heritability  estimates  for  bulls  and  heifers,  respectively,  were 
0.7S  and  0.2  0  for  12 -month  weight,  0.77  and  0.29  for  rate  of  gain  from 
birth  to  12  months,  0.09  and  0.04  for  12 -month  score,  0.7C  and  0.43  for 
20-month  weight,  0,73  and  0.44  for  rate  of  gain  from  birth  to  20  months, 
0.27  and  0,09  for  20-month , score  and  0.54  and  0.10  for  rate  of  gain 
from  weaning  to  20  months. 

Genetic  correlations  among  traits  of  bulls  and  heifers  were  high 
except  the  correlations  of  weight  and  rate  of  gain  at  12  months  X'7ith 
12-month  conformation  scores  of  bulls  and  with  20-month  conformation 
score  of  heifers.     The  environmental  and  phenotypic  correlations  were 
generally  high  exceot  the  correlations  of  rate  of  gain  from  weaning  to, 
20  months  with  12 -month  traits. 

Studies  were  initiated  in  19^5  and  in  19CC  at  two  local  ranches 
in"  cooperation,  with  the  University  of,  Arizona  and  the.U.G.D.A. 
Agricultur-^1  Research  Oervice  to- evaluate  the  importance  of  genotype  x 
environment  interactions  in  beef,  cattle  breeding.     Frozen  seaien  V7as  - 
used  to  breed  cows  by  artificial  insemination  to  bulls  from  the  Regional 
Pro-iect.    Conception  rates  have  generally  been  lov7  under  the  A,  I. 
breeding  program. 

Data  were  collected  to.  measure  heterotic  effects  resulting  from 
crossing  the  Angus,  Hereford  and  Charolais  breeds.     A,  total  of  590 
calves  were  born  over  a  .5-year  period  from  195.   -  1970.  .  Number  of 
pows  exposed,  number  of  calves  born  alive  and  calving  per9entages, 
respectively,  for  the  various  breeding  groups  were  as  follows:  Angus, 
105,  98,  C-^s^;',;  Hereford,  109,  99,  99%;  Angus -Hereford  reciprocal  crosses, 
175,  153,  90%;  Charolais  x  Hereford,  93,  73,  34%;  Charolais  x  '.ngus , 
32,  ^9,  34%;  3-breed  crosses,  90,  47,  79%;    back-crosses,  25,  22,  33%, 
Similar  data  for  all  breeding  groups  combined  were  ^43,  553,  3  57o, 
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Conception  rate  and  percent  calves  weaned  was  higher  in  cows  bred  to 
produce  cross-bred  calves.     ■:''o  differences  were  observed  in  death  loss 
at  calving  and  in  conformation  score  between  crossbreds  an-^  straightbreds . 
Birth  weights  \jexe  heavier  for  crossbred  calves,  12.57o  for  males  and 
10,37o  for  females.  ;  Meterosis  was  significantly  higher  in  male  calves 
than  in  females  for  preweaning  dail}^  gain  (12.37o  vs  3 . 3?o ,  respectively) 
and  for  x^7eaning  weight  (12.77o  vs.  3.??o5  respectively).     Crossbred  steers 
averaged  higher  daily  gains  in  postweaning  feedlot  trials.  Slaughter 
and  carcass  data  indicate  that  crossbred  steers  had  a  slight  advantage 
in  ribeye  area  and  percent  retail  cuts  and  only  small  differences 
existed  in  carcass  grade  and  marbling  score.     Fat  thic^.mess  was 
significantly  less  for  Charolais-sired  steers  and  highest  for  the 
straightbreds . 

V.    Ma -or  Publications;  (1C3':-1970) 

Reimer,        and  H.  H.  Cobb.     19 C9,    "-eterosis  in  preweaning  and  v7eaning 
traits  among  crosses  of  tlie  Hereford,  '".ngus  and  Charolais  breeds, 
r.aw,     gr,  Sxpt.  Cta.  Tech.  Cul.  C3.   (in  press). 

VI.     --pplicat ion  of  "^^esults: 

Results  to  date  indicate  that  significant  heterosis  exists  for 
preweaning  and  Dostweaning  traits  among  crosses  of  the  ^.ngus,  Hereford 
and  Charolais  breeds  of  beef  cattle.     These  traits  include  birth 
weight,  preweaning  growth  rate,  weaning  weight,  postweaning  daily 
gains  and  2^" -month  weights,     Reproductive  performance  has  been  superior 
in  cows  bred  to  produce  crossbred  calves  as  comorred  to  those  bred  for 
straightbred  calves.     Calving  difficulties  and  death  losses  at  birth 
do  not  appear  to  be  adversely  affected  by  crossbreeding.  Conformation 
score  at  weaning  has  not  shovjn  significant  response  to  method  of 
breeding. 

Interest  in  record  of  performance  and  the  benefits  to  be  obtained 
thereby  have  increased.     The  data  accumulating  from  carcass  evaluation 
of  sire  groups  under  two  feeding  regimes  are  providing  a  base  for  more 
efficient  selection  of  replacement  animals  and  for  more  realistic  U3D 
beef  grades.     A  'lawaii  Beef  Cattle  Improvement  Program  vjas  set  up  on 
the  basis  of  research  results  from  this  project. 

Gome  of  tlie  problems  associated  with  artificial  insemination  of 
beef  cattle  hrve  been  identified.    Heat  detection,  plane  of  nutrition 
and  postpartum  management  of  the  cow  herd  have  been  found  to  be  areas 
of  critical  importance  for  improving  conception  rates  in  an  A.I. 
program  under  H.awaiian  range  contritions. 
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univ:xR::iTY  :f  ida.h: 

'Station:     Idaho  Agricultural  Experiment  .Otation 

II.    Project  title;    The  improvement  of  economically  important  traits 
in  beef  cattle  with  special  emphasis  on  fertility  and  carcass 
quality, 

III.    Personnel ; 

'Lxperiment  station: 

E.  Christian,  Project  Leader,.  T.  D,  Bell,  ri.  L.  !-Iemstrom, 
C.        Hodgson  and  C.  E.  Glyter 

U.  Department  of  Agriculture,  agricultural  Research  Cervice 
Fort  Collins,  Colorado: 

r-radford  'J,  Knapp,  Acting  Investigations  Leader 

IV,    I  'a  1  or  ^  c  c  omp  1  i  shmen t  s ; 

It  is  possible  to  determine  age  at  puberty  in  the  beef  bull  usin 
the  electroe jaculator. 

"ereford  bulls  produced  satisfactory  semen  at  340.3  days  of  age, 
Ghorthorn  bulls  at  33". 7  days  of  age  and  Angus  bulls  at  374.4  days 
of  age. 

It  was  possible  to  produce  erection  of  the  penis  approximately  9 
days    prior  to  successful  ejaculation  using  the  electroe jaculator , 
However,  the  correlation  between  age  at  first  erection  and  age  at 
first  successful  ejaculation  was  too  low  for  age  at  first  erection 
to  be  used  to  predict  age  at  first  ejaculation  (r  =  .141). 

!'Jhen  steer  calves  from  several  farms  were  fed  together  in  the 
feedlot,  farm  differences  accounted  for  approximately  one-third  of  the 
differences  among  the  calves  when  first  placed,  on  feed.    After  a 
feeding  period  of  1?"  days, farm  differences  tended  to  disappear  since 
they  accounted  for  only  lO  percent  of  tiie  differences  among  animals 
at  the  end  of  the  feeding  period.    This  would  indicate  that  progeny 
testing  of  bulls  from  different  herds  would  be  valid  if  their  off- 
spring are  maintained  together  during  the  entire  feeding  period. 

Significant  year  differences  were  found  among  progeny  groups 
from  the  same  sire.     If  .the  progeny  test  of  sires  is  extended  over 
more  than  one  year,  more  than  10  offspring  per  sire  are  needed  to 
detect  sire  differences. 
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V,    Major  Pub licg.t ions:  (1959-1970) 

I^one,  ;       •  "  _  - 

VI.     Application  of  Results: 

The  cattlemen  of  Idaho  have  established  a  Beef  Cattle  Improvement 
Association  to  improve  the  performance  and  quality  of  the  beef 
cattle  in  Idaho,     They  have  relied  heavily  on  the  results  obtained 
in  this  project.    A  bull  progeny  test  station  has  been  established 
to  complement  the  production  testing  program. 
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ii:nt.'-^':.  ::tat:^.  u.niv:xr:ity 

I,    Ctat ion:    Montana  Agricultural  Ixperirnsnt  Station 

II.    Project  title:    Recurrent  selection  and  record  of  performance 
in  open  and  closed  beef  cattle  herds,' 

III.    Personnel :  . 

Experiment  "^.tation:-  .  ■ 

R.  L.  Elac'.cv/ell,,  Pro-iect  Leader,  J,  3.  Willson,  A.  2,  Flower 
J.  J.  UricVv,  J,  R,  ':iynes,  Claude  Hindeclcer,  F.  vJ,  Miller, 
D.  Z,  Anderson 

U.  3.  3ep?.rtment  of  Agriculture,  ''agricultural  Research  Service 
Fort  Collins,  Colorado: 

Bradford  "J.  Knapp,  Acting  Investigations  Leader 

IV.    I  !a  i  or  A  c  c omp  lis hment  s : 

Demonstrated  that  crosses  of  lines  of  beef  cattle  that  have  been 
on  record  of  performance  selection  procedures  for  several  years  were 
superior  for  feedlot  performance  as  measured  b^^  gains  and  final 
weights  in  the  feedlots.    This  x^as  accomplished  both  by  comparing 
top  cross  progeny  from  R.C.P,  selected  bulls  and  those  selected  by 
conventional  procedures  at  that  time,  and  by  comparing  samples  of 
cattle  from  industry  with  experiment  station  cattle. 

Obtained  large  positive  estimates  of  genetic  correlations 
betv7een  gains  of  steers  during  three  successive  periods  of  growth 
and  fattening  (1st  winter  following  weaning,  the  following  summer, 
and  the  2nd  x^inter)  ,     'leritability  estimates  (paternal  half-sib)  for 
gain  were  0.34,  0,43  and  0.0?  for  the  three  periods,  respectively. 
Another  study  indicated  that  heritability  (estimated  by  sire-offspring 
correlation)  of  birth  vjeight  and  final  feedlot  x^eight  were  relatively 
high  (5"7o)  ,  heritability  of  weaning  weight  and  gain  from  birth  to 
xveaning  were  near  zero  and  heritability  of  daily  gain  in  the  feedlot 
immediately  folloxving  weaning  V7as  347<,  in  this  group  of  cattle. 

Correlations  between  weaning  xvjeight  of  the  sire  and  various 
slaughter  traits  of  steer  progeny,  slaughter  x<7eight,  length  of  body 
and  rib-eye  area  were  positive  and  of  the  order  of  0.3  to  0.4  when 
the  steers  x-jere  fed  for  a  time  constant  period.  Comparable 
correlations  obtained  from  a  separate  body  of  data  xjere  lox>7er  when 
steers  xvere  fed  out  on  a  x^eight  constant  basis.     Similar  results 
x-7ere  found  for  the  relationship  between  feedlot  gain  of  the  sire 
and  these  carcass  traits  of  steer  progeny. 
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Age-of~dam  effect  on  post-weaninj^  gains  of  calves  indicate  a 
compensation  in  growth  occurs  due  to  the  maternal  environment 
associated  with  age  of  cow,     effect  of  inbreeding  of  the  dam  on 
weaning  weight  of  bull  and  heifer  calves  appeared  to  be  different, 
A  relatively  large  negative  regression  for  bulls  (-1,71  lb.  per  17o 
inbreeding  of  the  dam)  and  a  small  negative  regression  for  heifers 
(-0.14  lb.  per  17o  inbreeding  of  the  dam)  was  found.     Inbreeding  of 
the  calf  had  a  small  negative  effect  on  weaning  x-7eight  of  both  bulls 
(-<2-)  and  heifers  (-.11).     -.verage  inbreeding  coefficients  x^ithin 
three  small  closed  lines  (2  sire  with  30-40  cows)  increased  only 
about  one  percent  per  year, 

Meritability  of  IC-month  weight  of  l-Bifers  was  estimated  to  be 
0.35,     Correlations  between  13-month  weight  of  heifers  and  the 
corrected  birth  and  weaning  weights  of  their  first  calf  were  0,27 
and  0.24,  respectively.     /Evidence  of  a  sex-year  interaction  for 
weaning  weight  x^as  found. 

Studies  of  time  trends  in  levels  of  production  in  small  closed 
lines  of  cattle  indicate  genetic  improvement  for  weaning  weight 
resulted  from  selection,     "evidently  progress  made  was  due  primarily 
to  mass  selection  practiced,     Oubstantial  selection  differentials 
were  obtained  for  daily  gain  and  final  weight,  small  positive 
selection  differentials  for  weaning  weight  and  negligible  recurrent 
selection  intensities  for  daily  gain  and  final  weight. 

Performance  of  cross  line  progeny  relative  to  inbred  (mildly) 
contemporaries  was  generally  superior  for  xveaning  v7eight  and  post- 
weaning  gain,     A  hybrid  advantage  of  4.",  4.3  and  4,7  percent  was 
found  for  weaning  X'7eight,  post -weaning  daily  gain  and  final  weight, 
respectively,     No  evidence  for  hybrid  advantage  was  found  for  birth 
weight.     Calving  dates  of  first  calf  heifers  \jere  found  to  be 
dependable  in  predicting  subsequent  mean  lifetime  calving  dates  of 
cows  • 

V.    Major  Publications:  (19^9-1970) 
Hone  • 

I •    Application  of  Results: 

Information  and  selection  procedures  resulting  from  the  i'ontana 
project,  along  with  that  from  other  states,  has  been  accepted  by  many 
in  the  beef  cattle  industry  as  being  essential  to  efficient 
production.     Interest  created  by  the  research  program  that 
conducted  with  practical  application  of  results  as  an  underlying 
principle,  and  the  support  of  extension  livestock  specialists, 
resulted  in  the  organization  of  the  ilontana  Beef  Performance 
Association,     This  is  an  industry-supported  organization  that  provides 
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recording  and  other  services  to  cattle  breeders  in  the  utilization 
of  records  of  performance  in  selection.    This  organization  has  been 
effective  in  obtaining  more  widespread  acceptance  of  these  principles 
and  procedures  which  have  been  shown  by  research  to  be  sound  both 
biologically  and  economically,     ''-s  a  result,  those  who  conscientiously 
employ  record-of -performance  procedures  in  their  cattle  breeding 
efforts  are  reaping  substantial  benefits.     Agricultural  lending 
agencies,  such  as  commercial  banks,  are  emphasizing  the  use  of  these 
R.-^.P.  procedures  to  their  clients  who  are  beef  cattle  producers,, 
Feedlo.t  operators  recognize  the  value  of  cattle  with  genuine  R.C.P, 
bachgrounds. 
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Stat  ion:     Montana  Agricultural  Experiment  Station 

II.    Project  title:     The  genetics  of  certain  protein  components  in 
milk  from  beef  cov7S. 

III.  Personnel: 

Experiment  Station: 

A,  M,  El-Negoumy,  Project  Leader,  A,  E,  Flower,  A,  B.  I  Jest on, 
R.  L.  Blackwell,  0,  F.  Pahnish 

U»  S,  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

Bradford  VJ,  Knapp,  Acting  Investigations  Leader 

IV.    Major  Accomplishments: 

Milk  samples  from  beef  cows  (inbred  and  line  cross  Ilerefords, 
and  purebred  Hereford,  Angus,  Charolais,  and  various  crosses  among 
the  Hereford,  Angus,  Charolais  and  Broxm  Swiss)  have  been  typed  for 
various  protein  components.    Typing  by  starch  gel  electrophorisis 
was  accomplished  on  some  .500  samples.    .Genetic  analysis  is  now 
progressing.     Preliminary  analysis  of  limited  data  indicate  different 
frequencies  of  Kappa  A  and  Kappa  B  in  two  groups  of  Hereford,  but 
not  in  other  protein  components  (Alpha  and  Beta  groups).  .Differences 
in  the  frequency  of  occurrence  of  certain  protein  components  suggests 
breed  differences  are  present.    Research  will  continue  to  obtain 
frequency  estimates  of  genes  that  control  the  various  protein  fractions 
and  to  obtain  the  degree  of  association  between  production  characters 
and  the  protein  fractions. 

V.    Major  Publications:     (19:9-1970)  .  , 

None.  .  • 

VI,    Application  of  Results: 

Mo  results  are  presently  available  that  can  be  applied  to  the 
improvement  of  beef  cattle. 
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UHIx;]:d  3T/^T:;S  II^.HG:^  LIV^^TOCK-XIPSREIEnT  3T.'TI01I 

^»    station:     U,  3.  Range  Livestoclc  ICxpe'rimeht  station,  liiles  Cit-y, 
ilontana,  • 

II.    Projact  titles:     !•    Development  and  testing  of  methods  of 
measuring  performance  in  beef  cattle*    2,    Development  of 
superior  lines  of  beef  eattle,     3.    Breeding  crossing  for 
increased  production  in  beef  cattle.    A.    A  study  of 
response  to  selection  and  genet ic -environmental  interaction 
in  genetically  similar  groups  of  Hereford  cattle  at  two 
locat  ions • 

III.  Personnel: 

U.  3.  Range  Livestock  Experiment  Station,  Miles  City,'  Hpntana: 

C,  F.  Pahnish,  R,  A»  Bellows,        G.  T.anl'ins,  ll.  li,  Kieffer, 
B.  i'napp,  Jr.,  J.'R.  :;uesenberry,  F,  J,  Rice,  J,  J.  Urick, 
and  R,  R,  VJoodward 

iiontana  Agricultural"  Sxperiv.ient  Station,  Bozeman,  lion  tana: 

D, :  e,  Anderson,  R.-L.  BlacRwell,  A.  2,  Flower ,  R .' 3.  Gibson, 
T.  iJ.  Riley,  and  F.'3.  Willson  '  "  ' 

U,  5,  Department  of  Agriculture,  Agricultural"  Research  Service, 
Fort  Collins,  Colorado: 

'  J,  S»  Brin.es,  R,  T,  Clark,  B.  U»  ICnapp,  and  C.  ;]:.  Shelby- 


Cooperators :  - 

U,  3.  Department  of  Agriculture,  Agricultural  Research 
Service,  Beltsville,  Maryland: 

D,  J.  'Jan^ick,  Assistant  Director,  Animal  Science 

Research  Division 

P.  A,  Putnam,  Chief  of  Beef  Cattle  Research  Branch 

R,  L.  Hiner,  Heat  Suality  Investigations  Leader 

\h  T,  Butts,  Jr.,  Investigations  Leader  (Southern  Region), 
Kno^cville,  Tennessee 

■J,  C.  Burns,  Superintendent,  vJest  Central  Florida 
'Xxperiment  Station,  Brooksville,  Florida 

Florida  -.gricultural  "Experiment  Station,  Gainesville 
i. Marvin  Koger,  et  al. 
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IV,    rla  i  or  .-  c  c  omp  1  i  shmen t  s ; 

"Zarly  studies  at  the  U.  Z,  Range  Livestock  Experiment  "tation. 
Miles  City,  prior  to  the  activating  of  the  'J-1  projects,  contributed 
iinportant  information  on  procedures  for  testin.g  and  recording 
performance  in  beef  cattle,    Because  these  procedures  contributed 
importantly  to  the  '1-1  projects,  which  followed  in  later  years,  they 
are  discussed  briefly. 

From  these  earlier  testing  procedures  developed  it  was  sho^jn 
that  there  were  inherited  differences  between  progeny  of  various  sires 
for  such  important  traits  as  weaning  weights,  daily  gain  and  efficiency 
of  gain  in  the  feedlot,  dressing  percent,  weights  of  heifers  at  IZ  and 
3D  months  of  age.     It  was,  therefore,  recommended  that  selection 
procedures  in  range  cattle  should  be  based  on  these  traits, 

Studies  with  cows  and  calves  on  the  range  showed  that  cows  almost 
reached  m^aximum  weight  at  5  years,  but  gained  only  a  slight  amount 
after  3  1/2  years,    Maximum  birth  weights  were  obtained  from  4-year-old 
cows.    Heaviest  calves  at  weaning  were  from  C-year-old  covjs  with  a 
range  of  5  to  Z  years  being  the  best  producing  years.    Because  cow 
production  dropped  noticeably  past  S  years  of  age,  it  was  recommended 
to  cull  all  older  cows  to  maintain  maximum  production,     Zo\i  size 
seemed  to  be  more  important  for  increasing  calf  birth  weight  than 
did  sex  or  sire. 

Incidence  of  bloat  in  steer  progeny  groups  vTas  found  to  differ 
by  lines  and  sires,  thus  indicating  that  there  are  inherent  differences 
between  sires  for  oroducing  feedlot  bloat.     Thus,  selecting  of  sires 
with  minimum  of  bloating  problems  under  conditions  of  heavy  feel 
consumption  was  recommended  to  reduce  feedlot  bloat. 

Comparisons  xg'ere  made  in  steer  progeny  groups  to  determine  the 
relationship  between  rate  of  gain  and  efficiency.     In  this  study,  when 
corrections  v/ere  made  for  differences  due  to  size,  the  correlation 
between  daily  gain  and  corrected  efficiency  V7as  found  to  be  C.^^B,  Thus, 
it  was  suggested  that  daily  gain  could  be  used  quite  accurately  to 
predict  efficiency  of  gain  at  comparable  x^eights.    This  information 
was  partly  responsible  for  another  selection  procedure  (bull  indexing) 
that  put  into  practice  testing  weaned  bull  calves  for  gainability  and 
efficiency  of  gain  to  deterraine  those  superior  for  replacement  sires. 

Borne  of  the  first  heritability  estimates  obtained  at  this 
citation  from  steer  progeny  groups  and  reported  in  1?4-  ranged  from 
zero  to  0,C?,    BJhile  these  first  estimates,  for  postweaning  weight  and 
gain  T7ere  considered  to  be  higher  than  seemed  reasonable,  they 
nevertheless  were  considered  meaningful  enough  so  that  beef  breeders 
and  feeders  were  encouraged  to  select  for  greater  gain  and  efficiency 
of  feed  utilization.     These  first  results  showed  birth  and  Tzeaning 
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weights,  respectively,  to  have  a  fairly  low  heritability  and  they 
were  therefore  not  recommended  as  important  traits  in  selection 
procedures  to  increase  production. 

In  another  study,  reported  in  1947,  with  steers  during  a  252-day 
postgain  feed  period,  it  xjas  found  that  the  environmental  influences 
seemed  to  control  gains  more  importantly  during  the  first  G4-day 
period  than  did  the  genetic  influences,  conversely,  during  the  third 
G4-day  period  the  opposite  was  true,     Cverall  period  results  indicated 
that  when  environmental  influences  x-jere  reduced  as  much  as  possible, 
that  heredity  played  an  important  part  in  determining  the  calf  gains 
in  the  feedlot.    From  this  information  it  was  recommended  that  the 
feeding  period  be  a  minimum  of  143  days  to  measure  inherent  differences. 

'7ith  addition  of  steer  progeny  data,  revised  heritability 
estimates  were  obtained  and  reported  in  lOS"),    These  esti  iatEs,  though 
somewhat  lower  than  previously  reported,  still  indicated  a  fairly  high 
hereditary  influence  on  growth  after  weaning.     duality  and  conformation 
V7ere  not  shoim  to  be  influenced  to  an  important  extent  by  heredity. 

From  the  above  discussion  it  is  apparent  that  a  considerable 
amount  of  knowledge  for  the  improvement  of  cattle  breeding  and  manage- 
ment was  gained  in  the  earlier  period  of  performance  testing  beef 
cattle  at  the  lliles  City  Ctation.    This  information  provided  important 
guidelines  for  mahing  reconrnen'-'at ions  for  selecting  and  management 
of  beef  cattle  in  the  industry  herds  as  well  as  improving  the  selection 
procedures  in  the  Station  herd.     In  1947  the:  initial  -J-l  contributing 
project  was  initiated  and  x^as  titled,     Identification  and  Propagation 
of  Genetically  "uperior  Lines  of  Beef  Cattle  an.l  Testing  Breeding 
Values  of  Hereford  Cattle"'.    The  main  objectives  were:  (1)  to  improve 
beef  cattle  production  with  respect  to  quality  and  efficiency  through 
the  use  of  sib  tests  and  progeny  tests  for  predicting  value  of  lines 
and  combinations  of  lines  of  beef  cattle  and  through  propagation  and 
distribution  of  superior  lines  and  combinations;  (2)  to  establish  lines 
of  beef  cattle  particularly  adapted  to  range  conditions  with:  (a)  high 
fertility,  (b)  capacity  to  make  gains  rapidly  and  economically,  (c)  high 
dressing  percentage  of  edible  beef  of  superior  quality  and  (d)  desirable 
body  conformation. 

The  regular  research  program  was  to  continue,  as  in  the  past,  to 
investigate  basic  research  problems,  to  furnish  information  on  hdv?  to 
develop  better  lines  and  how  to  utilize  genetic  variability.    The  new 
program  was  to  utilize  accumulated  information  to  test,  synthesize  and 
put  to  use  in  the  field,  new  lines  of  superior  beef  cattle. 

In  the  initial  stages  of  the  line  development  program,  starting 
after  1947,  there  were  11  lines  included.     Three  of  these  (lines  1,  2 
and  3)  vjere  formed  in  the  period  1?34-1?4-  and  used  extensively  in 
record  of  performance  studies,     Ceven  new  lines  (Lines  4,  5,  ' ,  7,  D, 
9  and  1?)  were  acquired  from  various  sources  after  1947,     .^ne  line 
(Line  11)  x^as  formed  from  crossing  Lines  1  and  5. 
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The  selaction  procs"-ures  used  to  develop  and  improve  the 
performance  in  these  lines  \jas  determined  to  a  large  extent  by  the 
magnitude  of  the  heritability  of  traits  considered  econonic^.lly 
important  for  beef  cattle  as  discussed  previously. 

Zy  1C52  revised  estimates  of  heritability  were  determined  and 

were: 

Trait  Percent  Trait  Percent 


jirth  weight  53 

1  leaning  weight  2C 

"iJeight  at  15  mo.  Z'l 

Rate  of  gain  '5 


■Jeaning  score  23 

daughter  steer  grade  45 

Carcass  grade  33 

Area  of  eye  muscle  53 


As  can  be  observed  from  the  above  values,  two  traits  that  were 
found  to  be  highly  heritable  and  considered  ruite  important 
economically  were  rate  of  gain  and  weight  at  15  months.     In  the  line 
development  program,  considerable  selection  pressure  was,  therefore, 
placed  on  these  two  traits.    A  small  amount  of  direct  selection  was 
placed  on  weaning  weight  and  pr-ct icall^''  none  on  birth  weight. 

Although  the  fev;  carcass  traits  studied  showed  a  reasonably 
high  heritability,  probably  only  a  small  amount  of  direct  attention 
was  given  to  them  in  the  selection  program  for  two  reasons:     (1)  in 
some  cases  sires  were  selected  and  used  at  yearling  age  and  before 
any  carcass  information  was  obtained  on  the  progeny;   (2)  where 
carcass  information  was  obtained  on  progeny,  this  generally  xvas  at 
a  period  after  sires  x^ere  placed  in  the  breeding  herd. 

The  resulting  carcass  information  obtained  in  steer  progeny 
from  sires  in  the  various  lines,  however,  has  produced  some  interesting 
research  information  for  relating  various  carcass  traits  to  live 
animal  body  characteristics.     Gome  of  these  first  comparisons  are 
shown  in  table  1. 

From  this  study  (table  1)  the  growth  measures  tended  to  be 
positively  correlated  in  most  instances  V7ith  the  carcass  traits 
studied,    'leaning  Tjeight  was  negatively  correlated  with  efficiency 
of  gain  but  had  a  significant  positive  correlation  with  thickness  of 
fat  over  the  ribeye.     'Efficiency  of  gain  x-7as  not  significantly 
correlated  with  any  of  the  measures  of  carcass  -'uality.     There  was 
some  evidence  of  a  negative  relationship  betx/een  rate  of  gain  and  fat 
thichness  on  a  constant  final  weight  basis,     'r-^.a  of  eye  muscle  was 
not  correlated  V7ith  gain  on  test  xvhen  final  x^eight  x^as  held  constant. 
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Table  1.     Correlations  of  weaning  waight,  gain  on  test,  and  final 
weight  with  other  traits  within  lines  and  years. 


Trait 

S  iniD  le 

correlat  ions—^ 

partial  correlations 

vJeaning 
we  i "ht 

VV  (1 

Gain 

nn    t*  <a at* 

Final 

r.yCi  1  Crll  t" 
W  C  X  ^  L 1  (_ 

2/  3/ 
.  leaning—  Gain— 

wei'^ht          on  test 

efficiency 

• -,29* 

C.47* 

0.09 

■  0.40* 

Slaughter  grade 

.17* 

,49* 

.51* 

Carcass  grade 

.IC*  . 

,43* 

.4:* 

.0' 

^-vea.  of  eye  muscle 

.32* 

.3C* 

,44* 

,2^:*  0.00 

Thichness  of  fat 

.2'* 

.:7 

,33* 

.25*  -.21* 

Dressing  percentage 

-•01 

,25* 

Length  of  body  , 

.'4* 

-.03 

Lengtli  of  .  leg 

70'' 

-.OS 

Final  weight 

Gain  on  test 

,23* 

1_/Asterisl:  indicates  significant  correlation  at  1-percent  level, 
2_/Cornputed  with  gain  held  constant, 
3_/Computed  with  final  weight  held  constant. 


Olaughter  grades  tended  to  predict  fat  thickness  but  not  area  of 
eye  muscle.    Thus,  it  was  suggested  that  too  much  emphasis  was  placed 
on    external  fat  in  grading  steers  and  not  enough  on  area  of  eye.  muscle 
in  determining  the  carcass  grade.     In  this  experiment  long-bodied 
steers  appeared  to  have  carcasses  as  desirable  as  those  of  the  short- 
bodied  steers. 

The  use  of  ultrasonics  and  phot ogramme try  at  this  Gtation  in 
fairly  small  numbers  of  steers  have  shovjn  some  promise  for  predicting 
certain  desirable  carcass  characteristics.     In  a  group  of  33  steers, 
photogrammetry  was  used  to  obtain  linear  measurements  which  were  used 
to  predict  wholesale  cuts  of  beef,    ".rnen  animals  were  adjusted  to 
1000  pounds  of  live  weight  the  study  indicated  that  there  vjas  a  high 
accuracy  in  predicting  percent  wholesale  cuts. 

The  first  ultrasonic  measurements  were  tahen  in  19'1  on  52  steers, 
^.esults  of  this  study  showed  a  small  but  positive  correlation  (0.15) 
between  the  ultrasonic  fat  thickness  and  carcass  fat  depth.  These 
results  were  not  too  encouraging  for  recommending  ultrasonic  procedures 
for  predicting  fat  thickness  in  breeding  stock. 
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A  study  was  initiated  in  ICC'^  to  develop  one  line  of  grade 
Hereford  cattle  for  high  carcass  '^laality.     Two  selection  criteria  were 
used.     These  were  low  fat  thickness  as  estimated  from  ultrasonics  and 
high  final  weight.    To  date  the  most  noticeable  improvement  in  this 
line  is  some  increase  in  final  live  weight  and  carcass  weight,  i^o 
definite  trends  of  a  changing  fat  desposition  are  evident  to  date. 

Revised  estimates  of  heritability  reported  in  1?55  shovjed  some 
changes  from  earlier  reports  but  in  general  were  in  close  agreement 
and  were  as  follows;    birth  weight  ?,72,  weaning  weight  0.23,  gain  in 
the  feedlot  0,10,  final  weight  at  end  of  feedlot   j.C4,  efficiency  of 
feed  use  ".22,  slaughter  grade  0.42,  slirinh  0.91,  dressing  percentage 
0.73,  carcass  grade  0.1',  color  of  eye  0.31,  area  of  eye  muscle  ".72, 
and  thickness  of  fat  0.3r. .     In  this  group  of  ^35  Hereford  steers 
(representing  '^-u  sires  and  0  inbred  lines)   it  was  reported  that  there 
V7ere  significant  differences  in  feed  utilization  betxjeen  lines  within 
years.    "^Jhen  comparing  sires  within  lines,  there  uere  not  significant 
differences  for  carcass  grade,  but  tliere  were  significant  differences 
for  weaning  weights,  and  highly  significant  differences  for  other 
growth  traits.     From  these  data  it  was  proposed  that  selection  for 
growth  traits  be  based  on  the  individuals  o\m  record,  but  selection  for 
carcass  traits  be  based  on  sib  or  progeny  test.     This  study,  thus,  was 
oartly  responsible  for  procedures  adopted  in  the  initial  stages  of  bull 
inde:cing  in  the  feedlot, 

A  comprehensive  study  reported  in  1055,.  based  on  data  of  5,952 
Hereford  calves  raised  from  1C2'  to  1051  at  the  ililes  City  Station, 
resulted  in  some  useful  adjustment  factors,  particularly  for  correcting 
differences  due  to  age  of  dam  and  seic.     Those  obtained  for  ages  of  dam 
are  shoxm  in  table  2, 


Table  2,     Correction  factors  for  age  of  cow. 
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The  correction  factors  (table  2),  used  extensively  in  later 
studies  in  this  hard  to  ma'.ce  the  necessary  adjustments  in  calf  weights, 
were  also  used  widely  throughout  the  industry.     In  this  group  of 
calves,  males  (bulls  and  steers  averaged  together)  were  5.5  and  25.2 
lb,  heavier  than  heifers^  respectively,  at  birth  and  weaning. 

The  influences  due  to  environment  have  been  fairly  large  over 
a  period  of  years  at  this  Station,    These  environmental  factors  must 
be  considered  in  comparing  records  made  ^vithin  the  same  herd  in 
different  years.    Results  from  this  station  suggest  that  records  of 
animals  born  in  the  same  herd  in  different  years  can  be  compared 
when  expressed  as  percentages  of  yearly  herd  averages.    Before  malting 
these  comparisons,  records  must  be  adjusted  to  a  uniform  age,  age  of 
dam  and  sex  basis, 

study  on  mature  weights  in  Hereford  cows  was  reported  in  19 '2. 
In  this  study,  mature  v7eights  for  various  ages  of  cows  vjere  as  shown 
in  table  3 ,  . 

In  the  above  study  it  was  reported  that  heritabilities  of  average 
spring  and  fall  weights  of  cows  were  estimated  at  ''.TS  and  0.73, 
and  based  on  single  records  were  estimated  at  ^.57  and  0,62,  The 
correlations  between  co\<f  and  calf  weights  were  small  but  indicated  that 
heavier  cows  tended  to  produce  heavier  and  faster  gaining  calves.  In 
the  same  herd  a  later  study  showed  that  the  best  prediction  of  a 
cow's  real  producing  ability  was  her  own  lO-month  weight  in  comp?.rison 
to  other  growth  traits  from  birth  to  maturity.    -A  negative  correlation 
betiN^een  mature  fall  weight  and  real  producing  ability  suggested  that 
the  cows  producing  the  heaviest  calves  at  vjeaning  lose  the  most  weight. 

Table  3.    Least  squares  means  and  constants  for  cov7 
weight  by  age  classes. 
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From  a  study  includin3  2,151  heifer  and  2,2Cl  steer  calves 
dropped  from  193'  through  1953,  and  33  3  heifer  and  345  bull  calves 
produced  in  the  purebred  herds  in  1959  and  1959,  some  further  sex 
adjustment  factors  nere  obtained  for  gro-jth  traits  to  X7eanin2.  These 
data  indicated  that  the  multiplicative  adjustment  factor  (ratio  of 
the  means)   is  more  satisfactory  than  an  additive  t^^e  adjustment  for 
birth  weight,  gain  to  vzeaning,  and  \^7eaning  T./eight.    To  adjust  to  a 
heifer  basis,  the  adjustment  values  used  x/ere:  birth  weig'it,   3.934  /- 
males;  poun-'-s  of  gain  from  birth  to  ueaning,  3.942   '  bulls  and  3.952 
Z  steers;  weaning  weight  at  133  days,  3.949    '  steers  an'-'  3.941  7-  bulls. 
From  comp^.risons  made  in  the  test  herd  ther-^.  was  a  highly  significant 
advantage  of  23.9  poun-'S  for  steers  over  heifers.     In  the  purebred 
herd,  bulls  had  a  highly  significant  advantage  of  24.1  pounds  over 
heifers. 

The  sex  ratios  occurring  in  this  herd  ^.jere  reported  in  19 '3, 
This  summary  is  shown  in  table  4. 

Table  4,     9ex  ratios  from  birth  to  weaning. 
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52.1 
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hales  tended  to  have  a  greater  death  loss  at  birth  while 
heifers  showed  a  slight  more  death  losses  from  birth  to  weaning; 
the  net  result  was  that  the  sex  ratio  stayed  nearly  the  same  at 
weaning  as  it  was  at  birth  as  sho-jn  in  table  4. 

3everal  studies  contributing  important  information  relating  to 
physical  unsoundness  in  the  herd  were  reported  as  the  result  of  the 
■J-1  contributing  projects.     The  first  of  these  was  the  study  on  cancer 
eye  incidences  reported  in  155  9,     In  this  herd  of  Ilerefords 
inci'^.ences  of  cancer  eye  in  Lines  1,  2  an'.  3  were  studied  and 
amounted  to  4.7,  13.2  an  1  4,C  percent,  respectively.    The  average 
incidence  of  cancer  eye  was  found  to  be  4.7  'percent  in  thie  entire 
herd  an-',  was  found  to  increase  at  5  and  again  at  7  years  of  age. 
In  comparing  incidences  of  cancer  eye  in  raother  and  daughter  pairs 
and  in  progeny  of  several  sires  it  was  concluded  that  susceptibility 
to  cancer  eye  appeared  to  be  hereditary. 

In  1957,  a  summary  of  incidences  of  vaginal  and  uterine 
prolapse  was  reported.     From  7,959  parturitions  occurring  in  range 
cows  at  the  hiles  City  3tation  from  1935-1954  the  year-to-year 
incidence  of  prolapse  ranged  from  3,9  to  2,7  percent.  Incidences 
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of  prolapse  at  the  -lavre,  I'ontana,  C  tat  ion  from  similar  lines  of 
cattle  that  were  on  a  higher  plans  of  nutrition  at  calving  appeared 
somewhat  less  than  was  eicperienced  at  the  ililes  City  station.  There 
was  not  a  signif ic^^.nt  age-of-cow  effect  on  incidence  of  prolapse. 
First-calf  heifers  an^'  cows  over  7  years  had  the  highest  percent  of 
prolapse.    Significant  line  differences  for  prolapse  suggested  that 
this  characteristic  was  heritable.     It  was  recommended  that  herds 
be  culled  rigorously  to  control  this  weakness. 

A  1S59  study  of  C,C57  births  from  193'-1?57  showed  that  3,:. 
percent  of  the  calves  were  stillborn.     Factors  associated  x^ith 
stillbirths  occurring  at  that  time  are  shown  in  table  5, 

Table  5.     Identified  factors  associated  with  stillbirths 
(i:3'-57). 


Factors 

L dumber  of 
stillbirths 

Percentage 
of  total 

Dystocia 

53 

37.0 

Posterior  presentation 

35 

25.9 

Ilalposture  of  fetus 

9 

6.7 

Tx^inning 

11 

.n.i 

-abnormal  fetus 

30 

22.2 

From  this  study  it  was  found  that  there  was  a  significantly 
higher  number  of  males  stillborn  than  females.    A  significantly 
higher  number  of  calves  were  stillborn  in  the  inbred  herd  than  in 
the  non-inbred  grade  herd.     Calves  lost  from  dystocia  had  a  greater 
range  in  birth  weights  and  averaged  1?  pounds  lighter  than  those 
born  alive.     First-calf  heifers  (3  ySars  of  age,)  had  ^.7  percent 
stillbirths  as  compared  to  2.6  for  all  other  females,    A  lach 
of  descriptive  detail  hampers  identification  of  some  apparent 
lethals  that  were  observed.  ■       ■  ' 

In  a  later  period,  from  195'-19'.  1,  calving  losses  in  straight 
Ilereford  matings  amounted  to  4.7  percent  from  a  total  of  3,049 
parturitions.     In  this  study  21  percent  of  the  autopsies  revealed 
various  skeletal  or  organ  abnormalities. 

Fertility  information  in  range  cattle  reported  in  IC'l  indicated 
that  fertility  in  the  first-calf  lieifers  was  a  fairly  good  prediction 
of  their  future  productivity  in  tlie  herd.     In  this  study,  7,ri? 
cow-year  records  on  1,5C9  cox7S-  in  the.  herd  from  the  period  192C 
to  1951  were  used.     The  average  calf  crop  for  this  period  was  C2.5 
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percent.  Heifers  that  were  dry  the  first  year  had  a  54.9  percent 
lifetime  calf  crop  as  comp?.red  to  percent  for  those  having  a 

calf  the  first  year.     From  these  results  ranchers  were  urged  to  cull 
first-calf  heifers  for  shy  breeding  to  increase  percentage  of  calf 
crop.     In  this  study  calving  percentages  were  not  affected  significantly 
by  age  of  dam  and  inbreeding. 

Although  an  overall  evaluation  of  performance  of  all  lines  was 
not  completed  until  the  early  ICCO's,  one  study  reported  in  1951 
was  the  first  to  show  in  some  detail  what  was  happening  in  the 
development  of  one  line  (Line  I)  over  a  period  from  1?3'  through  1940 
with  rather  close  breeding.     In  this  line  the  original  mating 
scheme  was  to  make  half-brother-sister  matings  as  far  as  possible. 
From  193'  to  1943,  inbreeding  of  calves  reached  an  average  of  16 
percent.    During  this  period,  x^ith  rather  intense  selection  for 
gainability,  results  showed  that  the  line  increased  in  rate  of  gain 
and  weight  for  age  with  no  loss  of  carcass  quality.     ;3stimates  of 
heritability  as  obtained  from  this  line  were  higher  than  those 
obtained  from  the  entire  '^tation  herd.     Progress  ma.de  in  tliis  line 
x^as  encouraging  enough  so  that  the  industry  was  urged  to  follow 
similar  procedures  for  developing  lines  in  which  selection  is  based 
on  economic  importance. 

In  this  same  line,  a  later  study  of  the  response  to  selection 
was  made  from  a  total  of  2,027  calves  sired  by  33  bulls  from  1934  to 
1959.     In  this  period  inbreeding  increased  from  an  average  of  0,7 
to  21.9  percent.     Inbreeding  affected  weight  most  at  IC  months  in 
the  females.     In  the  bulls,  weight  at  12-13  months  was  affected  more 
by  Increased  inbreeding  than  were  earlier  weights.     Inbreeding  in  the 
dam  decreased  gain  from  birth  to- weaning,  and  weaning  weight  of  calves 
but  this  loss  was  gained  back  at  IC  months  by  the  heifers  and  almost 
regained  by  the  bulls  at  12-13  months. 

Inbreeding  of  calf  affected  heifer  calves  more  than  bull  calves, 
but  inbreeding  in  the  dam  affected  preweaning  performance  of  bulls 
more  than  heifers.     The  proposed  explanation  for  the  latter  observation 
was  that  inbreeding  of  dam  reduced  milk  production  and  that  this,  in 
turn,  suppressed  potential  growth  in  bulls  more  than  in  heifers. 

In  the  study  just  described,  environmental,  phenotypic  and 
genetic  trends  were  computed  to  estimate  genetic  progress  in  the 
line  from  1934  to  1959  ,     'Estimates  of  progress  Tvere  as  follows: 
birth  weight,  9.7  lb.;  gain  from  birth  to  weaning,  21  lb.;  weaning 
weight,  30  lb,;  weaning  score,   '.5  percent.     In  view  of  the  intensity 
of  selection  practiced,  estim.ates  of  genetic  progress  were  slightly 
larger  than  expected  even  though  no  adjustments  for  effects  of 
inbreeding  were  made.     There  \j3.s  a  greater  amount  of  selection 
pressure  practiced  on  the  sire  side  as  the  selected  bulls  represented 
the  top  19  percent  of  the  population.     This  comorares  to  the  top  89 
percent  of  the  population  that  the  selected  heifers  represented. 
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Data  from  542  bull  calves  on  R.r.P.  test  from  1940-1954  were 
analyzed  for  further  evaluation  of  the  inbred  line  and  to  obtain 
estimates  of  heritability.    Lines  in  the  herd  during  this  period 
differed  importantly  in  weaning  weight,  gr.in  in  the  feedlot,  efficiency 
of  feed  utilization,  and  final  x^eight.     These  results  indicated  that 
the  13  months  weight  was  the  most  valuable  criterion  for  selection, 
■leritability  estimates  from  this  bull  data "was  as  follows:     gain  in  the 
feedlot,  0,4';  . final  weight  (13  months),  C.77;  adjusted  final  weigl.t, 
0,55;  and  efficiency  of  feed  utilization,  0.32, 

A  group  of  ''1'  steers  from  11  lines  and  by  07  sires  were  used, 
in  19''3,  to  study  correlated  responses  from  single  trait  selection. 
The  correlated  response  betx-jeen  final  feedlot  weight  and  other  growth 
traits  in  the  bulls  was  high  enough  to  indicate  it  would  be  an 
effective  trait  to  use  in  mass  selection.    This  xv^as  further  substan- 
tiated in  analyses  of  heifer  data  reported  in  19''4  in  which  selection 
for  10-month  weight  gave  an  02  percent  correlated  response  in 
x^7eaning  weight,  and  in  12-month  weight  the  correlated  response 
appeared  to  be  equally  as  effective.     In  the  bulls  it  was  reported  that 
little  correlated  response  in  desired  carcass  traits  (excluding 
carcass  x^eight)  would  result  from  selection  for  preslaughter  traits 
except  for  length  of  body  and  leg. 

A  suimary  of  all  l.'.iles  Oity  Station  heritability  estimates,  by 
paternal  half-sib  correlation  is  presented  an^''  shox\ni  in  table  i» 

Oy  lO'l  a  substantial  amount  of  data  was  available  on  the 
performp.nce  of  all  14  inbred  lines  of  cattle  established  at  this 
station.     Of  these  lines  six  were  discarded  after  a  period  of  testing, 
primarily  for  belox>7  average  performance,     "everal  of  these  lines  had 
difficulty  adjusting  to  full  feeding  conditions  in  the  feedlot  and 
shovjed  fairly  high  incidences  of  bloat.     Poor  x^eaning  weights  and 
generally  beloxv  average  weights  resulted  in  culling  of  several  others. 
The  relatively  nex7  lines  (11,  12  and  14)  formed  by  crossing  inbred 
lines  excelled  in  most  grox-7th  traits.     The  more  highly  inbred  lines 
(1,  4,  " ,  0  and  LO)  differed    widely  in  groxjth  measurements  at  various 
stages  of  growth  from  birth  to  maturity. 

The  favorable  performance  of  the  nexs^ly  formed  lines  (resulting 
from  line  crosses)  were  encouraging  enough  to  initiate  more  line 
crossing  to  determine  the  importance  of  hybrid  vigor  from  crossing 
inbred  lines.     To  determine  the  importance  of  heterosis  from  crossing 
inbred  lines,  a  linecrossing  study  was  initiated  in  10 '1  x-jith  Lines  1, 
4,   ',      and  10,     These  V7ere  crossed  in  all  combinations  to  produce 
all  possible  reciprocals  during  a  4-year  period.    Approximately  30 
cox"7S  from  each  line    were  assigned  to  the  study,     1)ach  year  sires 
were  changed  and  replacement  females  going  into  the  line  v^ere  those 
produced  in  that  line. 
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Table 


Miles  City  heritability  est imate3--paterna 1  half-sib  correlation. 


19 

4: 

1 

?50 

1951 

19 

55 

1957 

1 

::o 

19:3 

19:4^ 

Dir.  wt . 

.  Z  J 

0 

.  J  -3 

•  •  • . 

"7  O 
J  »  1  I 

/-^ 

.  35 

- .  5  i 

a 

a  a  a 

^  CI 

Oa  54 

0.  3^v 

Gn •  b i r •  to  • 

• 

>  .  * 

,  • 

* 

.  .  a 

•  a  .  • 

•  .  .  . 

r\ 

,21 

J.  4^ 

a 

.  a  a 

a  a  a  a 

0. 40 

1  9 
.  1 Z 

«  « 

.  Z  o 

.  .  •  . 

^    9  7 

9  /. 

» z^ 

a 

a  a  a 

9  /. 
J  a  Z  ^'r 

^  a  ^J 

VJn  •  sc. 

>  •  • 

J  • 

9  " 
.  Zo 

o  .  J  i 

a  a  a  a 

i 

Ja 

• 

•  •  a 

Ja  Z  J, 

J  .  Z 

reeuiou  gn. 

>  y 

•  • 

J 

»  -  3 

■J  %  1  ^' 

J,  .  J 

•  • 

a  a  ■  a 

J 

/,  " 
a  "--I- 

/oi^ 

.  .  4o 

a  «  a  • 

jf  1  n ,  w  u  , 

>  H  i 

*  « 

J  a  -J  '4 

J 

J .  -  4 

SI.  wt. 

•  * 

>  •  «. 

•  .  a  . 

a  •  a  a 

a 

*  a  a 

0.7C 

•  a  a  a 

3hr, ,  lb. 

•  « 

« 

»  •  • 

a... 

Oa91 

a.  a. 

a 

>  a  a 

0.50 

aa.a 

"^hy  7 
■  ^llLm  }  /a 

>  •  • 

•  t 

•  • 

• 

•  on 

•  •  a  . 

•  a  a  a 

•  • 

a  a  a  a 

a 

»  a  a 

J,  J 

•  a  a  • 

i  u  J -aay  wu . 

■  z J z- clay  gn. 

1.  «.  • 

•  • 

•  • 

• 

>  •  • 

a  •  •  • 

a  a  a  « 

•  * 

•  • 

a  •  a  a 

rs 

•  55 

J  a  55 

•  a  a  a 

oi.  gr. 

*  • 

0  • 

►  4  J 

.  a  .  • 

y  .  4Z 

•  • 

•  • 

a  a  a  a 

• 

Ja  35 

a  a  a  a 

Care,  gr. 

J  , 

) 

o  o 

.  33 

a  •  .  • 

Ja  1 

•  • 

•  • 

a  a  a  a 

• 

-  .  1  / 

a  a  a  • 

Feed  effic. 

/  J 

•  • 

*  • 

• 

•  •  • 

a  a  a  . 

a  Z  Z 

•  • 

•  • 

.  a  .  a 

0 

9  O 

•  5 1 

.  •  a  a 

•  ♦  •  • 

Length  body 

•  » 

•  • 

• 

.  •  •  a 

a  a  a  a 

•  • 

a  a 

•  •  »  • 

• 

.  a  a 

^-  ^c 

J  .  Z 

♦  a  a  a 

Length  leg 

•  * 

a  a  a  * 

a  ♦  a  a 
a  .  a  a 

!!!! 

,  ,  • 

^    7  ' 

•  *  •  • 

•  *  •  » 

c 

0.41 

Dress.  % 

0a73 

C.57 

Cold  care.  T7t . 

a  a  a  . 

':.57 

'^.rea  eye  muse. 

Q 

C.72 

a  a  a  a 

0,4:^ 

Thick,  fat 

J.Jo 

0.24^ 

over  eye 

a  a  a  a 

0.22 

Col.  eye  muse. 

0.31 

0.49 

l"0-day  wta       19 '-day  gna 

c 

^'\d  justed  for  si.  wt .  by  linear  and  nuadratic  regression, 
^djusted  for  si  a  wt.  by  linear  regression. 
These  estimates  are  from  I-lereford  heifers. 


From  this  study  a  total  of  241  bull  and  22C  heifer  calves  X'7ere 
produced.     In  this  study  heifer  calves  showed  more  heterosis  than  bull 
calves.     The  explanation  for  this  was  that  the  linecross  bulls  were 
probably  set  bach  more  than  heifers  because  of  a  limited  mil'.:  supply  from 
the  inbred  dams,     heterosis  for  birth  weight,  preweaning  daily  gain,  weaning 
weight  and  weaning  score  amounted  to  3.G,  10,1,  9,4,  2.7  percent  for  heifer 
calves  and  3,0,  5,C,  5,1,  and  2.5  percent  for  bull  calves,  respectively. 
Come  lines  exhibited  greater  maternal  ability  V7hile  others  ej^celled  in 
growth  traits.     One  line,  however,  excelled  in  maternal  ability  and  in 
mos t  all  growth  t  ra  i  t  s , 
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In  the  postweaning  phase  of  this  linecrossing  study,  heifers 
continued  to  exhibit  more  heterosis  than  tlie  bulls.    Percent  heterosis 
obtained  for  heifers  was:     12-'mo.  weight,  9.4;  l3-mo  weight,  '.S; 
gain  from  weaning  to  12-mo,,  ?,5;  gain  from  weaning  to  iG-mo. ,  3,7; 
gain  from  12  to  13-mo. ,  1.1;  and  IC-mo.  conformation  score,  4.1. 
Percent  heterosis  obtained  for  bulls  for  weights  taken  every  2G  days 

'during  a  19C-day  feed  test  period  was:  initial  weight  on  feed,  ''.7;  . 
period  1,  7,3;  period  2,  '.4;  period  3,  5.-;  period  4,  5.3; 
period  5,  5.0;  period        4,S;  and  final  weight,  4,5,    Percent  heterosis 
obtained  for  bull  "gains  for  each  2C-day  period  and  during  the  19%day 
test    was:    period  1,  13,9;  period '2,  1.4;  period  3,  0.3;  period  4,  2,5 

-period  5,  2.2;  period  ',  "4.";  perio'd  7,  -2.2;  and  l"%day  gain,  2.9. 

"From  tV^ese  results  it  appeared  that  some  of  the  advantage  of 
crosslines  over  the  straight  lines  in  postweaning  performance  may 
•have  been  due  to  a  greater  resistance  to  weaning  stress.    This  was 
most  evident'  during  the  warm-up  period  following  weaning  when  the 
•linecross  bulls  gained"  while  the  sfT'aight lines  lost  weight,  during 
the  first  2"'-day  fe'ed  te's't  period  the'  linecross'  bulls  continued  with 
a  significant  advantage  in  gain  over  the  straight  lines','   Thus,  while 
the  overall  advantage  of  the  linecross  bulls  over  the  straight  lines 
for  the  entire  19'''-day  period  was  2.9  percent,  period  gains  showed 
that  a  large  portion  of  this  advantage  resulted  early  in  the  period 
following  weaning; 

Tlie  heterosis- obtained  in  this  linecross  study  exceeded  that 
obtained  in  the  concurrent  corssbreeding  study  at  this  Station;  this 
was  most  evident  in  the  heifers.     It  is  reasoned  that  the  heterosis' 
obtained  in  the  linecrossing* should  be  less" than* that  from  cross- 
breeding,       portion  of  the  heterosis  obtained  in  the  linecrossing 
could  be  paiftly  due  to  a  recovery  froi-n  inbreeding  depression. 
Further  estimates  of  the  effect  of  inbreeding  depression  on  these 
inbred  lines  are  needed  to  arrive  at  a  more  precise  evaluation  of 
heterosis  in  the  * linecrossing  study, 

A  phase  2  linecrossing  study  was  initiated  in  19C4  and  designed 
to  compare  some  maternal  qualities  of  linecross  and  straightline  dams. 
Four  calf  crops  x^7ere  produced  during  the  period  from  19 '5  to  19'C, 
Preliminary  summaries  of  these  data  showed  the  bull  and  heifer  calves 
from  the  linecross  dams  were  3.C  and  2.9  percent  heavier  at  v7eaning, 
respectively,  than  from  th.e  straightline  dams.    During  the  postxjeaning 
feed  test  there  appeared  to  be  no  advantage  for  either  group  of  bulls 
for  gain,  but  those  from  the  .linecross  dams  showed  about  a  similar 
final  weight  advantage  as  at  x/eaning.     Thus,  maternal  influences  in 
the  linecross  dams  seeiaed  to  contribute  to  heavier  x/eaning  weights 
and  final  weight  off  test,  but  not  for  gain  in  the  feedlot.  These 
results  have  not  been  examined  statistically  yet  to  determine  the 
degree  of  significance.     Fertility  in  the  linecross  dams  was  comewhat 
higher  than  in  the  straight  1 ines . 


145 


A  phase  3  linecrossing  study  was  initiated  in  19'7  to  co-coare 
four  mating  systems  (ijithin  line  mating,  tv70-way  rotation,  three-T7ay 
rotation  and  synthetic  variety)  to  obtain  estimates  of  heterosis  that 
might  be  obtained  and  maintained  over  a  period  of  time.  The 
preliminary  results  shoT-7  some  advantage  in  x^eaning  weight  for  calves 
from  the  two-  and  three-x^7ay  rotations  and  synthetic  variety  systems 
over  the  ones  from  the  one-way  scheme,     /t  this  stage  weaning  weights 
and  postweaning  weights  and  gains  from  the  two-  and  three-way  rotation 
schemes  and  synthetic  variety  are  inconsistent.     Data  from  several 
additional  years  are  needed  before  the  study  can  be  expected  to 
produce  meaningful  results  during  the  preweaning  and  postweaning  period, 

A  study  to  deteraine  the  effectiveness  of  selection  procedures 
to  improve  performance  was  made  possible  through  storage  of  semen  of 
Line  1  and  Line  10  sires  from  different  generations,    3y  breeding 
sires  of  each  line  from  different  generations  concurrently  to  grade 
cows  over  a  t\70-year  period,  it  was  possible  to  minimize  the 
environm.ental  influences  and,  thus,  make  it  possible  to  make 
comparisons  of  breeding  value  of  different  gen-^ration  sires.     Two  calf 
crops  produced  by  artificial  insemination  and  dropped  in  19''  and  19 '7 
vjere  from  Line  1  sires  born  1953  to  1955  and  19.':i  to  19:3.    Two  calf 
crops  dropped  in  l^^'C  and  19 '9  were  from  Line  10  sires  that  were  born 
1951  to  1955  and  19:3  to  19^5,    Preliminary  summaries  (statistical 
analysis  has  not  been  completed)  show  advantages  in  all  growth  traits 
for  the  progeny  from  the  more  recent  sires  in  both  lines.  The 
preliminary  results  seem  to  be  in  fairly  close  agreement  with  those 
obtained  when  studying  the  response  to  selection  in  the  Line  1  herd 
as  discussed  previously  in  this  report.    Thus,  it  seems  that  the 
selection  procedures  used  in  this  herd  should  be  expected  to  improve 
the  performance  of  stock  importantly  for  most  grov7th  traits.  Breeders 
have  been  encouraged  to  follow  similar  selection  procedures  to 
increase  production  in  beef  herds, 

A  second  phase  of  this  selection  study  is  to  compare  maternal 
qualities  of  heifers  from  the  different  generation  sires.  The 
maternal  qualities  exhibited  by  the  heifers  should  contribute 
importantly  for  the  further  evaluation  of  selection  procedures 
practiced  in  this  herd.     The  final  calf  crop  from  the  heifers  should 
be  obtained  in  the  fall  of  1''73. 

Results  from  a  crossbreeding  study  (phase  1)  involving  Angus, 
Hereford  and  Charolais  beef  breeds  were  reported  in  19:9.  Heterosis 
for  birth  weight,  preweaning  daily  gain,  weaning  weight  and  weaning 
score  amounted  to  4.4,  3,7,  3.C  and  2.2  percent  for  steer  calves 
and  1,4,  2,0,  1.9  and  0.4  percent  for  heifer  calves,  respectively. 
vTaen  3rov7n  3wiss  cows  were  crossed  xvith  Angus,  Hereford  and  Charolais 
sires,  they  produced  first-cross  steers  and  heifer  calves  weighing, 
respectively,  11.9  and  14.0  lb.  more  at  birth,  and  74,1  and  71.7  lb, 
more  at  x^eaning  than  the  beef  Z  beef  f irst -crosses  from  the  same 
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sires  and  straight  beef  dams.    All  breed  groups  of  calves  were  within 
the  middle  to  high  choice  feeder  group,  xjith  those  from  beef  dams 
showing  a  slight  advantage  over  those  from  Brovm  fiJwiss  dams.  Relatively 
low  fertility  of  the  "}YO\m  C^iiss  straightbred  co\7S  cancelled  out  any 
contribution  of  superior  calf  growth  to  pounds  of  calf  weaned  per  cow 
exposed  during  the  breeding  season, 

•   During  the  postx^7eaning  feedlot  period,  the  heterosis  exhibited 
in  the  crossbred  steers  for  initial  weight,  daily  gain  on  test  and 
gain/cwt.  T.D.ri,  amounted  to  4,2,  3,7  and  3,3  percent,  respectively. 
Heterosis  obtained  for  slaughter  and  carcass  grade  was  2,"  and  1,1 
percent,  respectively.    The  beef  'A  3rov7n  Gwiss  steers  gained  the 
same  as  the  beef  Z  beef  steers  but  with  slightly  less  efficiency. 
Although  beef  X- BroiA/n  3wiss  steers  at  slaughter  graded  2/3  of  a  grade 
lower  than  the  beef   '^.beef  steers,  they  graded  almost  the  same  in 
the  carcasses  that  exhibited  less  outside  fat. 

The  phase  1  crossbreeding  study  yielded  further  information  on 
breed  effects .on  puberty  in  both  bulls  and  heifers.     Crossbred  bulls 
reached  breeding  age  42  days  sooner  than  straightbreds  and  exhibited 
slightly  more  libido,     Chr-.rolais  bulls  reached  satisfactory  breeding 
ability  at  a  later  age  than  the    ngus  or  Herefords.    Angus  heifers 
reached  puberty  first  and  were  follov7ed  by  Charolais  and  Merefords 
in  that  order,     Charolais  heifers  x-7ere  the  heaviest  at  puberty  V7hen 
compared  to  either  Angus  or  Merefords.    'Jhen  all  straightbreds  were 
compared  with  all  beef  crossbreds,  the  study  shows  the  crossbreds 
reached  puberty  12  days  sooner  and  x^ere  six  pounds  heavier.    Beef  7. 
3ro\7n  Cwiss  heifers  reached  puberty  23  and  35  days  sooner  than  beef 
crossbreds  and  beef  straightbreds,  respectively. 

From  the  phase  1  crossbreeding  study  females  oroduced  v7ere  used 
to  study  some  maternal  oualities  of  crossbred  and  straightbred  females. 
Preliminary  comparisons  in  the  phase  2  crossbreeding  showed  that  cross- 
breeding in  the  dam  accounted  for  S.C  percent  more  calf  weight  at 
weaning  per  exposed  cow.     The  beef  X  Brown  Cwiss  females  weaned  1*?,G 
percent  more  calf  weight  per  exposed  cow  than  did  the  beef  7.  beef 
crossbred  females, 

A  current  crossbreeding  study  (phase  3)  was  designed  to  estimate 
hybrid  vigor  that  can  be  obtained  and  maintained  through  two-way  and 
three -wa'y  rotational  crossing  of  Angus,  Charolais  and  Hereford  breeds. 
In  addition,  a  syntlietic  variety  is  being  formed  from  the  three 
breeds.    The  preliminary  results  sl.'.oxv'  some  advantages  in  preweaning 
and  postweaning  growth  for  the  crossbred  calves  over  the  straightbreds. 
There  are  some  inconsistencies  in  the  performance  .of  crossbred  .calves 
from  two-  and  three-way  rotation  and  synthetic  variety;  thus,  the 
accumulation  of  more  data  will  be  needed  in  this  study  before  the 
results  can  become  meaningful. 
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As  an  adjunct  to  the  beaf  crossing  study  (phase  3)  some  beef  II 
Broim  Swiss  females  were  carried  and  bred  to  beef  bulls.  From 
preliminary  data,  results  sh.o\<i  that  the  beef      Brovjn  Swiss  females 
(first-crosses  bred  to  a  second  beef  breed)  produced  about  4,7  percent 
more  calf  weight  at  weaning  per  exposed  cow  than  did  the  beef  beef 
females  bred  for  backcross  calves. 

Comparisons  of  straightbred  Angus,  Charolais  and  Hereford  cows 
from  phase  1  producing  straightbred  and  crossbred  calves  x^ere  made  to 
determine  some  cow-calf  weight  relationships.     In  this  study  cow 
weights  x^7ere  used  as  a  measure  of  size.     The  average  weights  of  Angus, 
Hereford  and  Charolais  cows  were  1107,  1183  and  122'  lb,,  respectively. 
Increases  in  cow  weight  resulted  in  small  but  positive  increases  in 
calf  weight.    The  calf  vjeight  increase  per  unit  of  cow  weight  increase 
was  not  significantly  different  for  tlie  three  breeds  of  cows.     In  this 
study  the  relationship  of  cow  V7eight  to  the  Do 73  power  with  calf 
weight  was  also  computed.     This  cow-calf  x^eight  relationship  differed 
little  from  the  relationship  involving  actual  cow  weight.  Comparisons 
of  cow  weights"  from  the  current  cow  population,  show  that  crossbreeding, 
through  hybrid  vigor,  increased  cov7  weights  about  22  pounds.  Crossing 
Angus  and  -lerefords  with  Charolais,  however,  resulted  in  an  advantage 
of  over  100  pounds  for  the  crossbred  cows  over  the  straight  Angus  and 
Herefords.    Crossbred  cows  with  50  percent  Brown  Swiss  breeding  were 
about  equal  in  weight  to  the  British  X  Charolais  cows, 

A  genet ic -environmental  interaction  project  was  activated  in  19 '1 
to  see  how  cattle  that  are  selected  to  perform  well  in  a  given,  locality 
or  environment  would  perfomi  in  a  different  locality  or  environment. 
Two  lines  of  Hereford  cattle  were  used  in  this  study.     The  Miles  City 
Station  cattle  in  this  study  were  from  a  herd  maintained  as  a  closed 
line  since  1034,    Average  inbreeding  of  these  cattle  was  approximately 
25  percent  at  the  beginning  of  the  study.    The  cattle  from  the  West 
Central  Florida  Experiment  Station,  Brooksville,  represented  at  least 
two  generations  of  selection  in  the  south.     These  cattle  were  somewhat 
more  heterogeneous  as  to  bloodlines  than  the  Montana  cattle  and  were 
not  inbred.     The  cattle  originating  at  ililes  City  and  those  from 
Brooksville  were  subdivided  and  half  of  each  traiisf erred  to  the  other 
location.    From  the  first  seven  years  data  (19  32-l9''G) ,  resulting 
location-origin  interactions  were  apparent  in  birth,  weaning  and 
yearling  weights  (P<,01)  for  both  sexes, 

Perform.ance  to  yearling  ages  favored  cattle  of  Montana  origin  in 
Montana  and  cattle  of  Florida  origin  in  Florida,     Five-year-old  cox7S 
of  i^ontana  origin  were  about  ICS  pounds  heavier  at  both  locations,  VJhen 
comparing  reproduction  of  herds  at  different  locations  the  females  of 
Florida  origin  showed  an  advantage  in  percent  of  cows  pregnant  and 
net  calf  crop  weaned  at  each  location,  but  the  advantage  was  greater 
in  Florida  than  in  Montana.    Oata  available  did  not  penait  determination 
of  the  mechanisms  respOTi=;ihle  for  ol^served  interactions* 
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VI,    Application  of  "".esults:  • 

1,  From  the  earlier  studies  at  ti  e  Miles  City  Station  -lome 
important  procedures  were  developed  and  recommended  to  the  industry 
for  the  improvement  of  beef  cattle.     Findings  on  inheritance  of 
economically  important  traits  contributed  to  the  development  of  these 
procedures.    Because  the  postweaning  growth  traits  to  yearling  age 
were  established  as  being  highly  heritable  they  were  considered 
important      in  recommending  certain  selection  procedures,,:  Bull 
indexing  from  weaning  to  about  12  months  and  heifer  select;ion  at  10 
months  were  two  practices  that  were  put  into  use  and  are  noxv  being 
applied  widely  in  the  industry  to  improve  herd  production  for  growth, 

2,  Evidence  indicated  that  inheritance  contributes  to  the 
incidence  of  cancer  eye,  vaginal  and  uterine  prolapse,  and  bloating 
tendency.     Stockmen  were  encouraged  to  cull  closely  for  these 
weaknesses.-   Reproductive  performance  of  heifers  during  their  first 
year  in  the  breeding  herd  was  found  indicative  of  subsequent 
reproductive  performance.     The  practice  of  culling  shy  breeding  heifers 
was,  therefore,  recommended  to  increase  herd  production, 

3,  /'.mong  variables  found  to  affect  performance  of  grovjing 
cattle  materially  were  age  of  dam,  age  of  calf  and  sex.  Adjustments 
for  thes'e  factors  were  determined  and  recommended  for  use  as 
appropriate  in  evaluating  animals  for  genetic  merit  within  or 
between  years. 
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4.  Positive  responses  to  selection  vjere  obtained  for  most  growth 
traits  in  one  mildly     inbred  line  V7ith  fairly  large  numbers  and  fairly 
intense  selection  (most  heavily  on  the  sire  side).    The  results  in 

tl.is  line  suggest  that  the  selection  procedures  used  should  be  effective 
for  increasing  herd  production. 

Comparisons  of  all  14  lines  formed  and  developed  at  the  Station 
showed  that  inbred  lines  varied  widely  in  their  performance;  some 
exhibiting  superior  maternal  qualities  while  others  excelled  in 
growth.    The  three  lines  formed  from  crosses  of  inbred  lines  generally 
excelled  in  most  all  growth  traits  to  maturity, 

recent  study  to  estimate  hybrid  vigor  from  crossing  five  inbred 
lines  showed  advantages  in  the  linecross  progeny  as  evidenced  by 
increased  growth  to  weaning  and  during  the  postweaning  gain  test  to 
yearling  age.    The  linecross  females  when  carried  to  breeding  age 
showed  increased  maternal  performance  over  the  straightlines.    A  linens 
own  record  \-ms  a  fairly  good  indication  of  its  subsequent  performance 
in  a  line  crossing  program.     Thus,  the  evidence  so  far  suggested  that 
the  practice  of  using  sires  from  high;,  performance  lines  in  top  crossing 
should  increase  production  in  co'mmercial  herds. 

5,  From  some  estimates  of  phenotypic  and  genetic  relationships 
studied  in  this  herd,  the  correlated  response  betvjeen  final  weight  and 
other  growth  traits  was  high  enough  in  both  bulls  and  heifers  to 
indicate  it  would  be  an  effective  single  trait  for  vjhich  to  select. 
There  was  little  correlated  response  in  desired  carcass  traits  from 
selection  for  preslaughter  traits. 

Gome  estimates  of  hybrid  vigor  were  obtained  in  the  cross- 
breeding study  with  Angus >  Hereford  and  Charolais  breeds.  Generally 
hybrid  vigor  reached  a  peak  at  weaning  in  both  male  and  female 
calves  and  deminished  thereafter.  There  was  very  little  evidence  of 
heterosis  in  carcass  grade  in  steers  or  postwe:^ning  growth  traits  in 
the  heifers.     Steers  exhibited  more  heterosis  than  heifers. 

Crossbred  females  showed  so-me  advantage  over  straightbreds  in 
maternal  characteristics  as  evidenced  by  an  increased  weaning  weight 
of  calf  produced  per  cow  bred.    The  overall  economic  benefits  from 
crossing  beef  breeds  to  date  seem  important  enough  that  seg-aents  of 
the  industry  have  been  encouraged  to  follow  similar  crossbreeding 
schemes . 

Limited  data  from  crossing  beef  sires  7.  Brown  Cwiss  dams 
shov7ed  an  advantage  in  weaning  weights  for  the  calves  as  compared  to 
those  from  beef  7.  beef  females,    Beef  7.  Brown  Cv7iss  steer  carcasses 
graded  almost  as  higl:  as  those  from  beef  crossbreds,  but  beef 
BroTTn  Cwiss  steers  were  graded  lower  on  the  hoof  at  slaughter  time. 
The  live  grades  did  not  accurately  reflect  carcass  grade. 
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Beef  "I  3ro\m.  Hwiss  females  produced  somev7hat  more  calf  V7eaning 
weight  p'^r  expose*-''  cot?  than  beef  crossbreds.     Thus,  under  certain 
environments,  beef  Z  dairy  crossing  programs  shox;  promise  for  increasing 
total  calf  production  to  weaning.     Increasing  size  in  cows  within  the 
beef  breeds  did  not  increase  calf  weaning  weight  to  an  important  degree, 

7.     An  adaptation  study  was  initiated  with  the  transfer  of  two 
Hereford  lines  between  the  ilontana  and  Florida  l^xperiment  rotations  in 
19 Cl.    The  results  to  date  shoxved  that  there  were  location-origin 
interactions.     This  was  most  evident  in  most  vjeights  and  gains  to 
yearling  age.     The  herd  of  Florida  origin  showed  advantages  in  percent  • 
of  cows  pregnant  and  net  calf  crop  weaned  at  both  locations,  but 
this  was  most  evident  in  Florida.     Information  to  date  indicates  that 
at  least  some  stochs  perform  relatively  better  in  the  location  of  origin 
than  in  other  locations  Tjhere  environments  is  decidedly  different. 
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UNIVERSITY  OF  I-lllVADA 

I.     Station:     Nevada  ^-gricultural  ^SxperiTnent  Station 

11^    Project  titles: 

The  effect  of  environment  on  selection  for  traits  of  econotnic 
importance;  the  relative  value  of  several  selection  criteria; 
and  reproductive  studies  in  range  beef  cattle. 

Interactions  betX'jeen  genotype  and  environment  in  selection  for 
economically  important  traits  in  Hereford  cattle, 

Moderate  inbreeding  with  the  Hereford  breed  using  weight 
correlated  with  age  and  conformation,  plus  natural  vigor  and 
fertility  as  a  yardstic'.:  for  line  selection. 

The  effect  of  genet ic -environmental  interactions  on  selection 
responses, 

III.    Personnel : 

Experiment  Station: 

C.  i".  Sailey,  Project  Leader,        J.  Almgreen,  J.  2,  Hunter, 
and  S.  n,  Torell 

U.  S.  Depart-Lnent  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

Bradford  H.  Knapp,  Acting  Investigations  Leader 

IV ,    Ma  T  o  r  A  c  c  oven  lis  hme  n t  s : 

Selection  For  Single  Traits 

Five  closed,  single-trait  Hereford  lines  were  established  at  two 
locations  in  Nevada  in  1S55.     All  progeny  of  both  sexes  were  fed 
individually  for  lAO  days  postweaning.     At  one  location  (Line  1, 
postweaning  gain;  Line  2,  feed  efficiency;  Line  3,  yearling  conformation) 
calves  received  2  parts  grass  hay:   1  part  concentrate  during  the 
postweaning  period.     Progeny  at  the  other  location  (Line  4,  gain;  Line  5, 
feed  efficiency)  were  fed  a  supplement  plus  grass  hay  ad  lib itum. 

Inbreeding  caused  a  reduction  in  perfonnance  of  progeny  under  both 
sets  of  conditions,     L'aximum  livelihood  estimates  of  genetic  trends 
based  on  differences  betx^jeen  dam  birth  year  groups  indicated  that 
positive  changes  had  occurred  in  gain  and  gain/TDH  in  all  lines  during 
the  period  1955  to  19'9  (N  "  14G3) ,  'although  linear  effects  on  these 
traits  -^jere  statistically  significant  only  in  Line  4,     Fstiinates  of 
genetic  changes  in  conformation  score,  with  effects  of  body  V7eight 
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removed  were  inini'mal.    Regression  of  gain/TDl:  on  dam  birth  year  in  the 
gain  lines  were  of  about  the  same  order  of  magnitude,  or  somewhat 
higher,  as  compared  to  values  for  lines  in  which  direct  selection  was 
practiced  for  increased  feed  efficiency,  suggesting  thp.t  many  of  the 
genes  which  determine  the  er.pression  of  grov7th  rate  of  beef  cattle 
are  responsible  also  for  efficiency  of  feed  utilization. 

Comparative  slaughter  trials  were  conducted  in  1?'.5,  19'"  and  19C7 
to  evaluate  efficiency  of  energy  utilization  of  line  progenies.  Random 
groups  of  bulls  V7ere  slaughtered  at  the  conclusion  of  140-day,  postxveaning 
tests;  the  remaining  bulls  received  a  fattening  ration  until  a  weight 
of  450  kg  was  attained,    Means  for  ileal  carcass  energy  gain/100  Meal  DE 
above  maintenance  of  Lines  1,  2,  3,  4,  5,  respectively,  were:  13,32, 
14,30,  15.07,  17.70,  17.32. 

Upon  completion  of  14''-day  tests  in  10 '0  and  lOTO,  yearling  bulls 
in  Lines  1,  2  and  3  were  allotted  at  random  to  two  feeding  levels  and 
slaughtered  at  apDroximat ely  450  kg.     There  was  no  difference  among  the 
three  lines  in  feedlot  gain,  although  bulls  in  the  conformation  line 
(Line  3)  were  somewhat  fatter  and  exceeded  the  other  two  lines  in  terms 
of  area  of  longissimus  muscle/1'^0  kg  carcass.     Line      feeding  level 
interactions  in  gain  and  carcass  characteristics  were  nonsignificant, 

.   Four  sets  of  bulls  from  selection  lines  at  both  locations  were 
entered  in  the  regional  sire  testing  program  at  the  Arizona  Otation,  but 
progeny  data  are  not  available  at  this  time. 

Relationship  Between  Performance  and  Carcass  Traits 

A  study  of  associations  among  production  factors,  conformation 
scores,  body  measurements  and  carcass  traits  of  yearling  steers  showed 
that  (1)  there  is  little,  if  any,  relation  between  feeder  grade  and 
subsequent  rate  or  economy  of  gain,  (2)  there  is  a  high  relation  between 
slaughter  score  and  carcass  score,  carcass  price,  and  percent  bone, 
muscle  and  fat  in  the  0-lD-ll  rib,  (3)  feeder  measures  bear  little 
relation  to  production  or  carcass  traits,  (4)  relations  between  slaughter 
measures  and  carcass  traits  are  generally  low,  and  (5)  carcass  grade 
is  largely  a  function  of  percent  of  fat  in  the  carcass, 

.Feasibility  Studies  on  Bull  Beef  Production 

Under  the  conditions  of  these  studies,  bulls  were  comparable  to 
steers  in  preweaning  growth  rate.    Bulls  were  more  efficient  in  the 
feedlot  than  steers  and  produced  leaner  carcasses.     Steer  carcasses 
were  superior  in  marbling  and  grade;  longissimus  muscle  of  steers  was 
si ightly  more  tender  than  muscle  from  bulls.    Differences  in  daily 
gain,  feed  efficiency  and  in  tenderness  and  flavor  of  longissimus 
muscle  of  bulls  and  st i Ibestrol-implanted  steers  were  nonsignificant. 
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"m^ll  Anirac".l  Studies 

The  1'  possible  combinations  includinj  inbreds  and  reciprocal 
crosses  \jere  made  among  four  inbred  lines  of  rats,    Effects  of  sex,  line 
and  maternal  ability  were  highly  significant  for  body  weight  at  2C  and 
70  days,    Meterosis  was  significant  at  70  but  not  at  20  days.  General 
combining  ability  V7as  highly  significant  at  2C  but  not  at  70  days. 
There  was  no  evidence  of  specific  combining  ability  or  sex  linkage 
effects. 

In  otV.er  pilot  studies,  six  lines  of  rats  were  maintained  under 
two  nutritional  regimens  for  six  generations:  Three  of  the  lines 
received  a  commercial  (""regular"  )  laboratory  diet  continuously; 
individuals  in  the  other  three  lines  were  fed  a  '"restricted"  diet 
consisting  of  45%  cellulose:  557=  cOT.mercial  diet  from  20  to  70  days  of 
age,    Ooth  diets  were  offered  ac^  lib ituui.    Mass  selection  was  practiced 
for  post-X'jeaning  growth  rate  in  two  lines  on  each  diet  and  two  lines 
served  as  controls.     Top-gaining,  select-line  males  produced  in  the 
final  generation  were  mated  with  control  damiS  on  both  diets  for 
evaluation  of  the  effects  of  sire  line  7.  nutritional  regimen  interaction 
on  growth  rate,  feed  efficiency  and  body  composition  of  progeny. 

Selection  resulted  in  a  significant  increase  in  growth  rate  of 
rats'  under  both  nutritionr.l  regimens.     There  was  evidence  of  a  positive 
genetic  relation  of  gain  with  weights  at  7  0  and  1?0  days  of  age  but 
selection  for  postweaning  gain  had  no  effect  on  preweaning  growth  rate. 
Realized  heritability  estimr.tes  of  postijeaning  gain  V7ere  0,30  v  ,11 
and  0,22  -j^  , ''O  for  regular  diet  select  lines  and  0.17  -r^  .10  and 
"^.OO      ,10  for  replicate  select  lines  on  the  restricted  regimen. 
Progeny  of  top-gaining  sires  from  the  regular  diet  select  lines  \7ere 
clearly  superior  in  performance  as  comp-^red  to  those  sired  by  breeding 
stocks  with  a  history  of  selection  under  restricted  feeding,     3 ire 
line  differences  in  percent  dry  matter,  percent  ash  and  heal  energy 
per  unit  of  carcass  tissue  were  nonsignificant.     In  each  of  the  four 
lines  the  rank  of  sires  varied  according  to  the  nutritional  regimen 
under  which  progeny  were  evalu^.ted;  however,  effects  of  sire  line  'A 
nutritional  regimen  interaction  on  postweaning  growth  rate,  feed 
conversion  and  carcass  components  V7ere  negligible. 

V.    h'a.ior  Publications:  (10^9-1970) 

3a i ley,  0.  h'.,  ,  0.  P.  Mamma ck,  '1,  R.  Karvey  and  0.  L.  rrobert.  1:''0. 

Oire  line  'I  nutritional  regimen  effects  on  growth  rate,  feed 
efficiency  and  carcass  composition,     (dbs.  0)  J,  ^.nim,  3ci. 
2C(i):104, 

Bailey,  C.  I',  and  R.  J.  ATmgreen,     1S7  2.    Line      feeding  level  effects 
on  gain  and  carcass  characteristics  of  yearling  Hereford  bulls. 
Proc.  >Jest.  3ect,  .'.mer.  3oc.  Animal  3ci.  21:351.     [(Obs.  12) 
J.   -.nim.  3ci.  3"(:)  :i:32.] 
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Bailey,  C.  il.,  G.  P.  r.au-tmack,  'I.  R.  Marvey  and  C.  L,  Probert.  1C70. 

Gire  line      nutritional  regiraen  interaction:  Effects  on 
postwsaning  performance  of  the  rat.    J,  Anim.  3ci.  30(3) :337, 

VI •    Application  of  "^lesults: 

■^sti-mates  of  genetic  cAanges  derived  from  the  beef  cattle 
selection  study  are  subject  to  large  sampling  errors;  however,  the 
results  do  indicate  that  selection  for  postweaning  growth  traits  is 
effective.     .Zvidently,  v/eight-f or-age  was  a  chief  factor  in  evaluating 
yearling  conformation  since  changes  in  the  score  were  minimal  with 
body  x>7eight  held  constant.    The  positive  genetic  trends  in  feed 
efficiency  in  lines  in  which  direct  selection  was  for  postweaning 
gain  are  generally  consistent  x^7ith  earlier  estimates  of  genetic 
association  between  growth  rate  and  measures  of  feed  efficiency; 
thus,  current  recommendations  against  th.e  e^itensive  use  of 
individual  fee'ling  appear  to  be  justified. 

Research  findings  from  the  vJ-1  project  have  been  utilized  in 
establishing  test  procedures  for  the  Ilevada  Reef  Dattle  Improvement 
Association. 

Feeder  scores  have  little  relation  to  production  traits  and  live 
animal  measurements  are  relatively  poor  indicators  of  carcass  value, 
"laughter  scores  may  be  useful  in  predicting  carcass  grade  and 
composition  of  the  9-lC-ll  rib. 

Beef  from  young  bulls  which  have  been  finished  on  high 
concentrate  rations  and  slaughtered  at  approximately  14  months  of  age 
appears  to  be  acceptable  in  palatability.    Adoption  of  bull  beef 
production  by  industry  would  result  in  substantive  increases  in  the 
yield  of  lean  cuts  of  market  cattle.     Although  young  bulls  have  a 
clear-cut  advantage  in  feedlot  performance  as  compared  to  untreated 
steers,  differences  between  st i Ibestrol-treated  steers  and  bulls  in 
these  characteristics  are  much  less  pronounced.     The  majority  of 
steers  in  feedlots  in  the  United  Ctates  are  treated  with  stilbestrol; 
hence,  it  seems  unlikely  that  maj^or  reductions  in  feed  costs  can  be 
achieved  by  converting  to  a  bull  beef  program. 

The  results  of  the  small  animal  studies  show  that  selection  x/as 
more  effective  on  a    regular"'  diet  than  under  conditions  of 
"restricted"  feeding,     Specific  adaptation  effects  of  sire  lines  on 
progeny  performance  xv^ere  of  little  or  no  importance.     It  should  be 
noted  that  in  this  study  both  diets  were  offered  ad  libitum.  Thus, 
factors  such  as  appetite,  feed  capacity  an-l  utilization  of  nutrients 
may  have  had  a  similar  role  in  selection  for  growth  rate  under  both 
nutritional  regimens,  •  - 
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V3/!  MEZIC:  ZT'TZ  U:^IV::R3ITY 

I,     3  tat  ion:     V.evj  Ilexico  Agricultural  n^xperiment  Station 

II,    Froject  title:     Inheritance  of  heart  defects  and  evaluation  of 

factors  affecting  production  and  anomalous  traits  in  beef  cattle, 

III,    Personnel : 

Experiment  Station: 

L,  A,  'Tolland,  Project  Leader,  T,  H.  Belling,  Jr., 

.  L.  31acl'\7ell,  Est  el  I-I,  Cobb,  ?. ,  i^,  Durham,  r'arvin  Koger, 
J,        ICnox,  J.  E,  lian.:in.  A,  L,  Ileumann,  E,  '.I,  Ray, 

D.  '.J,  Einn,  Elmer  Allen,  L.     ,  Ero-ryn,  Stewart  Floyd, 

E.  Forehand,  Agustin  Franco  A.,  J.  A.  Gosey,  T.  II.  Hall, 

F.  E,  I-Iarrington,  F,  G,  Ileclcman,  F,  A,  Hudson,  Paul  Hurt, 
David  Kirkp?.trick,  H,  E.  AcCleery,  J,  V,  iloore,  Anthony  Rorao, 
L'ario  Schx-jartz,  and  C.  E.  Sciacca. 

U.  S.  Department  of  /agriculture,  Agricultural  Reserrch  Service, 
Fort  Collins,  Colorado: 

Bradford  iJ,  Knapp ,   '.cting  Investigations  Leader 

IV ,    1  :a  or  A c comp  1  i  shraent  s : 

Type  Studies. 

Steers  classified  as  rangy  at  the  start  of  a  feeding  period 
weighed  more,  gained  more,  and  yielded  a  higher  dressing  percentage 
than  the  small -type  steers,  with  medium  type  intermediate  in  each 
case.     These  results  indicate  that  the  development  of  rapid  gaining 
strains  will  be  more  difficult  if  size  is  reduced  by  restricting 
height  and  length  to  secure  compactness. 

Large-type  cows  produced  a  larger  percent  calf  crop  over  a  longer 
productive  life  and  the  calves  x-jeighed  more  at  weaning  than  calves 
from  compact  cox7s.     The  average  lifetime  production  V7as  5.0  calves 
from  the  comp  a  ct  cows  and  "".5  calves  from  the  large-type  cows, 
Average  weight  of  calf  produced  per  year  of  cow  in  the  herd  X'^as  340 
pounds  for  the  compact  cox^/s  and  440  pounds  for  the  large-type  cox-7s, 
Cn  the  basis  of  calf  production  per  1,000  pounds  of  cox-;,  the  large- 
type  COX7S  averaged  413  pounds  and  the  compact  cox-7s  averaged  3'" 
pounds . 

•■leaning  Traits  Under  Range  Conditions • 

The  need  for  adjusting  weaning  xveights  for  age-of-calf ,  sex- 
of-calf  and  age  of  dam  to  increase  accurac'^  of  selection  X'7as  pointed 
out  in  studies  in  the  1940* s.    The  choice  of  205  days  as  the  age  to 
adjust  calf  x^7eaning  x-7eights  xvidely  used  in  the  industry  probably  is 
a  result  of  that  age  being  used  in  a  publication  from  this  station. 
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^Jeight  and  grade  at  weaning  of  Tereford  and  Angus  calves  were 
determined  to  be  moderately  heritable,     ;j]st irnates  of  repeatabilities 
of  weaning  x\7eiglit  and  weaning  grade  indicate  that  considerable 
progress  can  be  made  in  selecting  breeding  range  cows  on  the  basis 
of  the  first  calf  record,  and  that  differences  in  the  inherent 
producing  abilities  of  cov7s  frequently  may  need  to  be  considered 
in  making  group  comparisons. 

Inbreeding  of  calf  depressed  weaning  weight,  negative  partial 
regression  coefficients  of  weaning  weight  on  inbreeding  of  the 
calf  being  -3.74,  -1,19,  and  0,53  pounds  per  one  percent  inbreeding 
in  three  different  analyses,    negative  regressions  of  weaning  grade 
on  in'Dreeding  of  calf  were  -so  small  that  the  effect  of  inbreeding 
was  considered  unimportant.     Partial  regressions  of  x^eaning  x^7eight 
and  grade  on  inbreeding  of  dam  were  positive. 

Yearling  Traits  Under  Ranf^e  Con^Utions, 

Heritabilit ies  of  IC  months  weight  vjere  0.13  and  3.71  for 
steers  and  heifers,  respectively,  while  the  estimates  for  yearling 
gain  were  both  3,32, 

The  estimated  heritabilit ies  of  grade  at  13  months  were  3.36 
and  3,43  for  steers  and  heifers  respectively, 

Feedlot  Traits. 

The  estimate  of  heritability  of  daily  gain  of  steers  in  feedlots 
for  1'3  days  and  about  2  ^jears  of  age  was  3,7',     Final  weight  at  the 
end  of  the  feeding  period  was  estimated  to  be  7C7o  heritable.  The 
estimate  of  heritability  of  slaughter  grade  was  C,3G, 

Carcass  Traits. 

jlstimates  of  heritabilit  ies  of  carcass  traits  of  2  year  old 
steers  fed  I'G  days  were:     dressing  percent,  0,25;  and  carcass  grade, 
0,59,    Zero  estimates  of  heritability  of  these  tra-its  were  computed 
for  another  study  based  upon  smaller  numbers  and  the  steers  were 
slaughtered  at  about  15  months  of  age. 

Correlations  Between  Live  and  Carcass  Traits, 

Live  animal  measurements  were  lox-jly  related  to  carcass  traits. 
Calving  Interval.  • 

■Estimates  of  heritability  and  repeatability  of  calving 
interval  in  an  Angus  herd/maintained  under  range  conditipns  were 
zero. 
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Int ens i ty  of  Red  Color  in  I-Iereford  Cattle. 

Heritability  of  intensity  of  red  color  in  Mereford  cattle  vjas 
estimated  from  intra-sire  regression  of  offspring  on  dam  to  be  73.1 
percent  an'   from  regression  on  mid-parent  to  be  74.7  percent. 
"lOwever,  Dhenotypic  correlations  of  intensity  of  red  color  with 
measures  of  range  perf orma-nce,  feedlot  performance,  an  ^.  carcass 
merit  T-^ere  not  significantly  different  from  zero. 

Cancer  lye. 

Meritability  estimates  for  susceptibility  to  cancer  eye  ranged 
from  C,17  to  2,33  in  Hereford  cattle.     Cancer  eye  first  appeared  in 
!-erefords  at  four  years  of  age  and  the  incidence  increased  with  age 
thereafter. 

Vaginal  ?rolapse. 

Vaginal  prolapse  was  exhibited  by  34  of  153  cov7S  leaving  a 
purebred  Hereford  herd  maintained  under  farm  conditions,     r-one  of 
433  cows  of  similar  breeding  raised  under  ranch  conditions 
exhibited  the  condition.    'Uthin  the  environment  in  which  vaginal 
prolapse  V7as  e2:pressed5  heritability  estimates  were  3.57  and  3.14. 

Circulatory  defects. 

Failure  to  produce  ventricular  septal  an'",  patent  ductus 
arteriosus  defects  in  planned  matings,   led  to  the  conclusion  that 
these  defects  are  not  simply  inherited, 

Mydrocephalus . 

Mydrocephalus  was  described  and  postulated  as  being  due  to  a 
single  autosomal  recessive  gene.    Cecreased  frequencies  of 
hydrocephalic  calves  in  the  experimental  herd  and  a  private  herd 
resulted  from  selection  against  the  defect  based  upon  pedigree 
and  progeny  tests. 

Closed  Lines. 

A  purebred  Hereford  herd,  originally  established  as  a  teaching 
herd,  served  also  as  a  research  herd  upon  entrance  of  this  station 
into  the  3^-1  project.  The  herd  was  closed  to  outside  breeding  in 
1932.      -n  unrelated  bull  sired  a  few  calves  in  1341  and  1342.  In 
the  early  1353' s  hydrocephalic    calves,  all  tracing  to  the  introduced 
bull,  were  born.     Consequently,  in  1953  two  lines  were  formed:  an 
••outcross"  line,  all  animals  related  to  the  introduced  bull;  and 
the  --old-    line  consisting  of  anim.als  not  related  to  the  bull.  These 
lines  remained  closed  and  crosses  v/ere  not  made  between  them  until 
19C4.     Cbservation  of  a  ventricular  septal  defect  among  animals  in 
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both  lines  and  of  a  single  patent  ductus  arteriosus  defect  in  the 
■"Old'  line  led  to  a  change  in  procedures  to  permit  testing  the 
inheritance  of  these  defects  in  19o4.     "^.esults  that  follow  are  based 
upon  reproductive  data  gathered  from  1933  through  19C4  and  upon 
production  data  collected  from  194G  through  1?C4, 

The  cattle  were  maintained  under  farm  conditions,  calving  year 
round  with  calving  first  at  2  years  of  age,  and  weaning  at  an  average 
of  24^  days  of  age. 

In  an  analysis  of  ?99  matings  during  the  year  1933  through  19C4, 
5.57o  of  the  cows  did  not  calve,  27o  aborted  fetuses,  5.77o  presented 
dead  calves,  3,77o  of  the  calves  born  alive  died  before  weaning  time, 
.77c,  of  the  matings  resulted  in  abnormal  calves  (hydrocephalus),  and 
02.47o  of  the  matings  resulted  in  live  calves  at  weaning.  Greater 
death  loss  among  calves  out  of  2-year  old  dams  caused  significant 
age-of-dam  differences  in  percent  calf  crop  weaned.     Season  of  birth 
did  not  significantly  affect  percent  calf  crop  weaned.    Death  loss 
among  twins  was  greater  than  death  loss  among  single  births.  Levels 
of  inbreeding  of  dam  and  calf  did  not  significantly  affect  percent 
calf  crop  weaned. 

Least  squares  analyses  were  conducted  to  determine  the  effects 
of  years,  age-of-dam,  inbreeding  of  dam  and  inbreeding  of  calf  upon 
birth  weight,  weaning  grade,  weaning  condition  and  weaning  weight. 
Analyses  were  computed  separately  for  sexes  and  lines. 

Year  effects  for  birth  weight  were  non-significant  but  highly 
significant  for  grade,  condition  score  and  weight,    /.ge-of-dam  effects 
on  birth  weight  were  significant  for    '~ld''  line  males  and  females  but 
non-significant  in  the  analyses  of   'Outcross  "  line  males  and  females. 

Inbreeding  of  dam  did  not  significantly  affect  any  of  the  traits. 
Inbreeding  of  calf  significantly  affected  birth  x^eights  of  male  and 
female  outcross  calves  but  did  not  significantly  affect  grade, 
condition,  or  weaning  weight, 

^,ffects  of  line  and  level  of  inbreeding  were  determined  on  final 
weight,  feed  efficiency,  and  daily  gain  of  '^S  bulls  on  143-day  test. 
The  old  line  bulls  had  significantly  faster  daily  gains  and  fin.-^.l 
weight  than  the  outcross  line  bulls.     The  difference  in  feed  efficiency 
between  the  lines  \<jp..s  not  significant.    The  negative  regression  of 
feed  efficiency  on  inbreeding  coefficient  was  not  significant. 
Inbreeding  did  depress  final  weight,  a  17o  increase  in  inbreeding  causing 
a  loss  in  final  weight  of  5.1  pounds. 

Repeatabilities  of  traits  were  weaning  weight,  0.,24;  condition, 
0,41;  and  conformation,  C,14.    Most  probable  producing  abilities  for 
all  three  weaning  traits  of  cows  out  of  young  or  old  dams  were  higher 
than  those  of  co\^s  out  of  intermediate  age  dams. 
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Data  from  these  lines  were  used  to  determine  heritabi 1 i t ies  of 
intensity  of  red  color,  resistance  to  cancer  eye,  resistance  to  vaginal 
prolapse,  and  to  determine  inheritance  of  hydrocephalus,  ventricular 
septal  defect  and  patent  ductus  arteriosus  which  are  discussed  in 
preceding  sections. 

The   -Cutcross"  line  has  been  discarded.     The  'Tld'  line  is 
presently  being  -maintained  under  both  farm  and  ranch  conditions.  This 
line  is  believed  to  have  sufficient  merit  to  be  used  in  line  crosses 
or  in  crossbreeding  programs. 

Regional  and  Interregion-.l  Co-operation, 

Four  bulls  out  of  the  '-.rid"  line  were  used  in  the  line  evaluation 
study  conducted  by  the  Arizona  Agriculture  Zxperiment  station.  Three 
bulls  out  of  the  line  were  used  in  line  evaluation  study  conducted 
by  the  Aississippi  Agriculture  Experiment  Station, 

Rib  steaks  of  steers  were  su-^plied  to  the  Colorado  Station  for 
their  project  on  fatty  acid  content. 

V.    Major  Publications;  (19'9-1973) 

r^llicott,  G.  H.,  L,  A,  Holland,  and  L.  I'^eumann.  1970.  Aost 
probable  producing  ability  of  Hereford  cows.  Proceedings > 
Western  Sect  ion,  American  Society  of  •.nimal  Science  21:3 '3. 
[(■.bs.  5)  J.  Anim.  Sci.  3:^0:193:] 

VI.    Application  of  Results: 

1.  Results  of  type  studies  shoxjing  that  small  type  cattle  are 
not  as  productive  on  the  range  and  in  the  feedlot  as  large  type  cattle, 
though  not  accepted  immediately  by  industry,  has  lately  become  accepted, 

2.  /diustment  of  vjeaning  weight  for  effects  of  age-of-dam, 
sex-of-calf  and  age-of-calf  to  increase  accuracy  of  selection  has  been 
widely  adopted  in  industry. 

3.  Estimates  of  heritabi lit ies  of  reproduction  and  production 
traits  from  this  and  other  station  have  been  used  by  breeders  to  decide 
upon  relative  emphasis  to  place  on  traits  in  selection. 

4.  The  extent  to  which  selection  against  cancer  eye  has  been 
influenced  nationally  is  not  known,  but  in  Aew  ilexico  many  ranchers 
have  been  selecting  against  cancer  eye  since  they  learned  that 
susceptibility  of  resistance  to  it  has  a  heritable  basis, 

5.  The  description  of  hydrocephalus  has  aided  ranchers  in 
identifying  this  defect  and  the  knowledge  of  its  simple  recessive  mode 
of  inheritance  has  been  used  in  breeding  programs  throughout  the  nation. 


Knowledge  of  ths  inheritance  of  vaginal  prolapse  and  lack 
of  inheritance  of  the  ventricular  septal  defect  and  patent  ductus 
arteriosus  defect  will  be  useful  to  breeders  encountering  these 
defects, 

7,     Inbreeding  did  not  cause  severe  depression  of  levels  of 
reproduction  and  production  within  closed  lines  thereby  giving 
encouragement  to  more  close  matings  within  privately  o\jned  purebred 
herds. 


.:reg.:.ii  stats  u:hv:£R3Ity 


I.,     station:     Cregon  Agricultural  n^xpsriment  Station 

II.    Project  title:     Diallel  crossing  in  beef  cattle  and  its  use  in 
breed  improvement, 

III.    Personnel ; 

Experiment  St?.tion: 

Ralph  3ogart ,  Project  Leader,  A,  F.  Anglemeir,  llarry  A.very, 
L.        Calvin,  R.  B.  Gysbers,  M.  3,  :Io-7ell,  Farris  Ilubbert,  Jr. 
11,.  K,  Johnston,  John  Kaufmes,  '7,        Kennick,  M.  1.,  Krueger, 
A.  C,  ilaclcey,  J,  A,  B,  IxArthur,  C.  D.  Pierce,  A,  ";■].  Oliver, 
R,  J,,  Raleigh,  A.  T.  Ralston,  K.        Roxje,  VJ.  A,  Sawyer, 
-J,  C,  Van  Arsdel,  J.  D.  TJallace,  A.  C.  ! Jamie::,  G.  I.  Alexande 
F.  R..  Ampy,  M,  Anwar-Afghan,  Tim  Bhannasiri,  11,  J.  Burris, 
R.  C.  de  Baca,  F,  K.  Hoornbeelc,  P.  S.  Mumes,  I',  A.  ::acDonald, 
R.  'J,  I.'.ason,  G,  B.  '."'elms,  Hugh  lUcholson,   .7,  F,  Pahnish, 
I'lQti  Pinjani,  B.  A,  Price,  S.        Sab  in,  J.  77,  Temp  let  on, 
S,  B.  '.7illiams,  R.  L.  Blac'cwell,  J.  J.  Dahmen,  Glen  Hitchcock, 
F.  K,  'A.oornbeek,  C.  B,  Pierce,  II.  K.  Turner,  Ilarcus  Ilunii, 

U,  S,  Bepartraent  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

R.  T.  Clark,  J.  S,  Brinks,  Bradford  Knapp,  and  C.  B,  Shelby, 

IV,    Ma  i  o  r  . ;',  c  c  omp  lis  hmen  t  s : 

The  major  accomplishments  are  presented  according  to  areas  of  work 
that  have  been  done  rather  than  according  to  years  during  which  the 
research  was  done. 

1 .     St imulat ion  of  rate  and  efficiency  of  gains  by  testosterone 
injections. 

The  intramuscular  administration  of  testosterone  at  the  rate  of 
1  mg,  per  kg.  body  V7eight  per  week  caused  heifers  to  gain  approximately 
3,227  kg,  per  day  more  than  control  heifers  and  require  1.C2  kg.  less 
feed  per  kg,  gain  than  control  heifers.     The  difference  between  control 
and  testosterone-injected  steers  was  .07  kg.  per  day  greater  gain 
with  .272  kg,  less  feed  per  kg.  gain  for  the  testosterone-treated  than 
for  the  control  steers. 

Testosterone  administration  caused  marked  mascul ini zat ion  as 
shown  by  crest  development,  male-like  attitude  toward  other  females, 
dar^.;ening  of  the  red  coat  color,  and  bellowing  like  a  bull.     It  was 
learned  from  injecting  heifers  with  testosterone  that  ovulation  was 
inhibited  in  most  of  them  but  when  treatment  x^zas  withheld,  the  females 
came  into  heat  within  a  few  days  and  became  pregnant  x7hen  they  were  bred 
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The  injected  testosterone  was  shovTn  to  cross  the  extra-eiTibryonic 
membranes  and  get  into  the  circulation  of  the  fetus  of  cows  that  were 
given  injected  testosterone.     One  female  calf  born  to  a  cow  given 
testosterone  was  a  marked  case  of  "Freemartin'  due  to  the  testosterone 
getting  into  her  system, 

A  material,  methostan  (methyl  androstenediol) ,  which  has  no 
masculinizat ion  effects  was  used  but  it  was  also  ineffective  in 
stimulating  rate  and  efficiency  of  gains. 

Testosterone  injections  caused  a  marked  increase  in  lean  and  a 
marked  decrease  in  fat  in  the  carcasses  of  the  animals  when  compared 
with  control  animals.    Animals  receiving  testosterone  injections 
showed  greater  cell  height  of  the  thyrojd  follicles  and  had  a  higher 
thyrotropic  and  growth  hormon.e  content  of  the  anterior  pituitary 
than  control  animals. 

2*    3 lood  chernical.  studies  related  .to  rate  and  efficiency  of  gains , 

It  is  extremely    difficult  to  study  metabolism  of  ruvninants 
because  a  basal  metabolic  measurement  is  not  obtainable  on  a  normal 
animal  since  there  is  always  material  from  the  rumen  moving  through 
the  rest  of  the  digestive  tract.     Studies  can  be  made  of  precursors 
and  end  products  of  metabolism  that  are  present  in  the  blood.  Studies 
were  made  on  calves  at  each  45,4  kg,  increment  in  body  weight  starting 
at  45,4  kg.  and  continuing  to  353.2  kg.  body  weight.    The  material 
studied  were  urea  and  amino  acid  nitrogen,  creatine,  creatinine,  uric 
acid  and  ammonia  nitrogen  concentration.     The  more  rapidly  gaining  „ 
calves  were  low  in  urea  and  amino  acid  nitrogen  levels  while  the  less 
rapidly  gaining  and  less  efficient  animals  were  high  in  these  blood 
constituents,     I-Ieifers  were  consistently  higher  than  bulls  in  blood 
levels  and  amino  acid  and  urea  nitrogen  and  they  gained  less  rapidly 
and  required  more  feed  per  unit  of  gain.     The  more  rapidly  gaining 
and  efficient  animals  had  a  higher  percentage  of  lean  and  a  lower 
percentage  of  fat  in  the  carcass  than  the  less  rapidly  gaining 
animals.     It  appeared  that  rapidly  gaining  animals  have  the  capacity 
to  withdraw  amino  acids  from  the  blood  stream  for  building  muscle 
tissue.     The  less  rapidly  gaining  animals,  on  the  other  hand,  do  not 
have  a  great  capacity  for  withdrawing  amino  acids  from  the  blood  for 
building  muscle  tissue;  therefore,  they  are  faced  x^ith  the  problem 
of  eliminating  the  amino  acids.    This  is  done  by  deaminizing  the  amino 
acids,  converting  the  nitrogeneous  portion  into  urea  which  is  excreted 
through  the  urine  and  utilizing  the  carbonaceous  portion  as  a  source 
of  energy  for  fattening, 

?^nzyme  studies  related  to  rate  and  efficiency  of  gains , 

Since  it  has  been  shown  that  the  more  rapidly  gaining  calves 
have  grer.ter  capacity  for  withdrawing  amino  acids  from  the  blood 
stream  for  building  muscle  tissue,  it  appeared  that  certain  enzyme 


systems  vjould  be  involved.     Serum  levels  of  alkaline  and  acid 
phosphatase  activity,  serum  glutamic-oxalacet ic  transaminase  and  serum 
glutamic-pyruvic  transaminase  activity,  serum  amylase  activity  and 
liver  nicotinamide  adenine  dinucleotide  coenzyme  activity  were 
determined  to  see  if  they  were  related  to  rate  and  efficiency  of  gains. 
The  transaminase  and  amylase  enz^'me  activities  were  not  related  to 
rate  and  efficiency  of  gains,     '^..llcaline  phosphatase  activity  and  the 
ratio  of  allcaline  to  acid  pliosphatase  activity  were  related  to  rate 
and  efficiency  of  gain.     In  addition,  the  better  doing  calves  showed 
a  more  uniform  level  of  activity  of  these  enzymes  than  slowly  gaining  ■ 
animals.    These  enzymes  V70uld  be  expected  to  be  associated  with  bone 
growth.    The  liver  nicotinamide  adenine  denucleotide  coenzyme  level 
of  activity  should  be  concerned  with  fat  metabolism.    The  animals 
used  for  the  study  on  coenzymes  were  all  bulls  at  454  kg.  body  weight. 
Animals  that  reached  454  kg.  at  a  younger  age  (grew  more  rapidly) 
were  lower  in  coenzymes  that  are  positively  associated  with  higher 
fat  content  in  the  carcasses.    Also,  more  rapidly  gaining  animals 
had  larger  thyroids  and  contained  more  lean  and  less  fat  in  the 
carcass.     Inbred  animals  grew  less  rapidly,  had  smaller  thyroid 
glands,  had  more  fat  and  less  lean  in  the  carcass,  and  showed  greater 
coenzyme  activity.     It  appears  that  the  coenzymes  that  are  concerned 
with  fat  deposition  encourage  slower  growth  and  more  fat  and  less 
lean  in  the  carcass.     There  is  the  possibility  that  thyroid  activity 
may  determine  the  coenzyme  level  of  activity  which  in  turn  governs 
the  type  of  body  tissue  wliich  is  deposited, 

^ lood  cellular  constituents . 

It  has  been  shovTn  that  hemoglobin  per  unit  volume  of  blood, 
concentration  and  content  per  red  cell  increases  as  calves  increase 
in  size  and  age.     Rapidly  gaining  and  efficient  calves  are  lox-jer  in 
hemoglobin  than  slowly  gaining  animals.     Bulls  are  lower  in  hemoglobin 
than  heifers  of  the  same  weight.     It  appears  that  the  increase  in 
amino  acid  and  urea  nitrogen  levels  in  the  blood  (x^hich  is  outside 
the  red  blood  cells)  of  animals  as  they  increase  in  size  and  the 
increase  in  hemoglobin  (which  is  inside  the  red  blood  cells)  as 
calve  increase  in  size  tends  to  maintain  an  isotomic  relation  between 
the  red  blood  cells  and  the  medium  in  which  they  are  present  (the 
plasma) , 

5,     Inbreeding  and  selection  effects . 

Three  lines  of  Merefords  consisting  of  one  sire  and  15  cows  and 
one  line  of  Angus  consisting  of  two  sires  and  2?-25  cows  xjere  developed 
as  closed  populations  using  rigid  selection  for  suckling  gains,  feed- 
test  rate  and  efficiency  of  gains,  fertility,  score  for  conformation 
and  freedom  from  inherited  defects,     Selection  was  effective  in 
improving  rate  and  efficiency  of  gains  and  conformation  score  initially 
in  the  Hereford  (one-sire)   lines  after  x-jhich  there  x/as  a  plateau 
followed  by  a  decline.     In  the  Angus  line  (tx70-sire  and  20-i5  cows). 
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improvement  has  been,  and  is  continuing  to  be",  made  in  all  production 
characteristics.     The  data  showed  that  unconscious  selection  has  been 
practiced  against  inbreeding.     Inbreeding  affected  preweaning  traits 
more  quickly  and  severely  than  it  did  the  post-x^eaning  traits.  For 
example,  selection  was  not  able  to  overcome  the  inbreeding  depression 
in  suckling  gains  in  the  three  Hereford  (one-sire)  lines  even  in  the 
early  phases  of  the  program.     Inbreeding  did  not  appear  to  have  a 
detrimental  effect  on  feed-test  rate  and  efficiency  of  gains  but  it 
must  be  remembered  that  only  20-307o  average,  inbreeding  V7as  reached 
in  the  lines. 

The  three  Hereford  lines  have  been  crossed  in  all  possible  V7ays 
by  a  diallel  mating  plan.    There  has  been  some  evidence  for  heterosis 
and  for  general  and  specific  combining  ability  effects  but  the  largest 
heterotic  effect  was  in  calf  survival  at  birth,     -^ipproximately  137o 
of  the  inbred  calves  died  at  birth  while  3-57o  of  the  linecross  calves 
failed  to  survive  even  though  fertility  level  was  the  same  in  the 
outbred  and  the  inbred  calves.    This  difference  is  of  particular 
interest  since  all  calves  were  produced  by  inbred  dams  because  it 
shows  that  survival  was  related  to  the  genotype  of  the  calf. 

Selection  in  the  four  lines  was  studied  along  with  changes 
resulting  from  selection.     It  was  noted  that  positive  selection  was 
evident  for  all  traits  on  the  sire  side  and  for  some  traits  on  the 
dam  si-'e.     In  general,  selection  was  positive  for  the  traits  and  it 
was  greatest  in  the  '-ngus,    3y  intra-sire  regression  of  offspring 
on  dam  (corrected  for  sex  of  offspring),  the  heritability  estimates 
for  suckling  gains  were  zero,  for  post -weaning  gain  were  from  22-407o, 
for  feed  per  unit  of  gain  vjere  from  21-4-7o  and  for  conformation  score 
were  from  0-317.. 

Bulls  from  the  three  Hereford  lines  have  been  used  on  commercial 
cows  and  data  have  been  obtained  on  tlie  calves  they  sired.  The 
performance  of  top-cross  calves  showed  that  the  traits  that 
characterized  the  lines  x^ere  generally  expressed  in  the  top-cross 
calves.    For  example,  the  line  2  cattle  were  exceptionally  efficient 
in  feed  use  and  calves  sired  by  bulls  of  this  line  were  also  quite 
efficient  in  feed  use. 

In  the  feed  testing  program,  it  was  desirable  to  liave  a  ration 
such  that,  what  the  calves  ate  and  what  they  did  not  eat,  would  be 
the  same;  consequently,  a  completely  pelleted  ration  composed  of  two 
parts  half-cut  hay  to  one  part  of  concentrate  mixture  was  developed. 
It  x-7as  found  that  this  ration  had  a   '57o  digestibility  but  some  of 
the  calves  (about  47o)  expressed  chronic  bloating  on  this  ration. 
Bloating  animals  were  intermated  and  mated  to  close  relatives  (son 
X  dam  and  full  sib)  to  see  if  th.e  chrbnic  bloating  tendency  is  under 
genetic  control.     The  calves  from  these  matings  showed  '5'/o  chronic 
bloating  compared  x^7ith  47o  for  the  herd  in  general.    This  indicates 
that  chronic  bloating  tendency  is  higlily  heritable  ('57o), 
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'-Teritability  estimates  un--er  different  feeding  levels « 

Heritability  estimates  have  been  determined  under  a  wintering  and 
a  full-feeding  program  for  rate  and  efficiency  of  gains.     It  was  found 
that  very  low  or  non-existing  values  were  obtained  on  wintering  rations 
where  calves  gained  approximately  ,227  kg,  per  day  whereas  moderate 
to  high  values  were  obtained  when  parents  and  offspring  were  full 
fed  and  made  gains  of  ,9  kg,  or  more  per  day, 

7,     Factors  associated  with  performance  traits . 

In  practically  all  studies  conduct edj   it  has  been  noted  that  there 
were  large  yearly  differences  in  perform.ance  traits.    Age  of  dam  has  been 
shown  to  have  a  large  effect  on  suckling  gains  or  weaning  weight.  Young 
C0V7S  x-jean  calves  about  34  kg,  lighter  in  weight  than  when  they  become 
mature.    Also,  as  cows  age  (10-20  years  old),  the  weight  of  their 
calves  at  weaning  becomes  less. 

Bulls  gain  more  rapidly  than  heifers  both  during  the  nursing  and 
during  the  post-weaning  periods.     If  range  or  pasture  conditions  are 
better,  there  are  more  marked  differences  between  bulls  and  heifers 
in  suckling  gains  but  if  pasture  conditions  are  inferior,  no  sex 
difference  is  apparent  in  suckling  gains.     Rate  of  gain  and  feed 
efficiency  are  highly  correlated  as  has  been  shotm  by  simple  correlation 
coefficients  of  0,00  to  0.C5  each  year  over  a  22-year  period  at  this 
station. 

Although  bulls  gain  mor-^,  rapidly  than  heifers  during  the  feed 
test,  they  consume  no  more  feed  per  unit  of  body  weight  than  heifers; 
consequently,  they  are  much  more  efficient  in  feed  use  than  heifers. 
There  is  usually  two  to  four  kg,  less  feed  required  per  kg.  gain  in 
bulls  than  in  heifers. 

It  was  found  that  our  four  lines  differed  in  suckling  and  post- 
weaning  gains  and  in  feed  efficiency.     The  Angus  cows  apparently  are 
heavier  milkers  because  suckling  gains  have  always  been  much  greater 
in  the  Angus  th^n  in  the  Hereford  calves.     The  line  3  Herefords  made 
the  lowest  suckling  and  the  highest  post -weaning  gains.     There  appears 
to  be  some  compensatory  effects  in  post -weaning  gains  an-^-  efficiency 
for  preweaning  effects.     The  line  2  animals  were  consistently  highest 
in  feed  efficiency. 

A  great  deal  of  the  variation  in  feed  required  per  unit  of  gain 
is  accounted  for  by  variations  in  daily  gains  and  daily  feed  consumption. 
Also,  much  of  the  variation  in  daily  gain  is  accounted  for  by  variations 
in  daily  feed  consumed  and  feed  required  per  unit  of  gain.     Daily  feed 
consumption  shoxv^ed  a  heritability  estimate  of  307o. 

It  has  been  noted  that  size  of  dam  influences  suckling  gains  of 
the  calf  even  when  the  cows  are  of  the  same  age.    Larger  cows  wean 
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larger  calves  that  gain  more  rapidly  during  the  feed  test  period  and 
require  less  feed  per  unit  of  gain. 

Studies  have  shoxm  that  the  first  and  the  last  calves  born 
during  a  ^O-tQ  day  calving  season  do  not  do  as  well  as  the  other 
calves.     It  appears  that  some  of  the  earlier  calves  get  a  setback 
because  there  is  not  sufficient  grass  to  make  the  cows  give  sufficient 
milk.     Some  of  the  later  born  calves  are  small  at  the  time  the  grass 
dries  up  and  they  are  not  sufficiently  developed  to  do  well  on  dry 
forage  but  they  are  forced  to  live  on  this  because  their  dams  do  not 
give  much  milk  on  dry  forage. 

It  was  not  possible  to  establish  a  relationship  betx>7een  changes 
in  weight  of  cows  and  gaining  ability  of  their  calves  although  one 
might  expect  that  heavier  milking  cows  would  lose  weight  while  nursing 
their  calves. 

Electrocardiograms  of  beef  catt le. 

Normal  3KG  patterns  for  beef  cattle  have  been  established  and 
also  the  best  leads  for  obtaining  interpretable  ZKG  recordings  have 
been  ascertained.     The  changes  that  occur  in  the  ;5KG  pattern  from 
birth  to  maturity  and  the  effects  of  certain  factors  such  as  diet, 
temperature,  etc,  have  been  determined.     This  background  information 
has  made  it  possible  to  determine  what  the  heart  condition  was  like 
in  certain  abnormal  animals  by  the  electrocardiographic  pattern.  It 
has  been  amazing  how  accurately  the  condition  of  the  heart  was 
predicted  as  evidenced  from  slaughter  of  some  of  the  animals  that  had 
heart  abnormalities.     The  electrocardiographic  studies  indicated  that 
selection  for  greater  muscular  mass  produced  over  a  shorter  period 
of  time  may  be  creating  beef  animals  that  are  dangerously  close  to 
a  condition  in  which  the  heart  may  not  be  able  to  meet  the  needs  of  the 
animal;  particularly  if  the  animal  is  put  under  exercise  stress, 

^*    5f f ect  of  nut r i t i on  on  protein  hormone  production. 

One  study  was  made  in  which  the  thyrotrophic  hormone  content 
of  the  pituitary  gland  was  determined  from  steers  fed  a  normal  and 
those  fed  a  protein  low  diet.    Mo  differences  in  this  proteinaceous 
hormone  were  found;  therefore,  it  must  be  concluded  that  normal 
variations  in  diet  of  beef  cattle  do  not  influence  protein-hormone 
production, 

10,     Relat ion  of  scores  and  body  measurements  to  performance  traits 

"^very  enimal  has  been  scored  for  conformation  and  condition  at  the 
end  of  the  feed  test  and  most  animals  have  been  scored  at  the  beginning 
of  the  feed  test.    Body  measurements,  including  length,  width  and 
depth  of  body;  circumference  of  heart  and  paunch;  and  rump  and  round 
measurements  have  been  taken  at  the  beginning  and  at  the  end  of  the 
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feed  test.     Analyses  showed  that  scores  at  the  beginning  of  the  test 
had  no  relationship  with  subsequent  rate  and  efficiency  of  gains  but 
they  were  related  to  how  well  the  calves  had  done  during  the  nursing 
period.     Scores  for  conformation  at  the  end  of  the  feed  test  were 
positively  related  to  the  previous  rate  of  gain. 

Body  measurements  did  not  provide  any  information  that  vjas  not 
provided  by  body  weight.     There  were  not  significant  relations  observed 
between  scores  and  measurements. 

11,    Growth  curves. 

Since  weights  have  been  regularly  taken  every  two  weeks  on  all 
animals  from  birth  until  the  end  of  the  feed  test,  it  appeared  that  one 
could  develop  a  mathematical  description  of  growth  in  young  beef 
animals.    The  first,  second,  third,  fourth  and  fifth  degree  parabolas 
were  calculated  for  each  calf.     Significant  changes  in  slopes  of  the 
growth  curve  were  found  for  each  of  the  degrees.     In  general,  calves 
that  gained  at  a  rapid  rate  showed  few  or  no  changes  in  slope  of  the 
growth  curve  whereas  animals  gaining  at  an  intermediate  or  10v7  rate 
showed  much  greater  changes  in  the  slope  of  growth  curve.  It 
appeared  that  one  of  the  reasons  for  some  animals  having  a  lox7  rate 
of  gain  for  the  entire  period  is  their  lack  of  consistency  in  rapid- 
rate  of  gains.     There  were  some  animals  that  gained  at  a  uniformly 
low  rate  but  there-  were  also  some  that  gained  rapidly  at  times  but 
exceedingly  slowly  at  other  times. 

At  present,  attempts  are  being  made  to  develop  a  better  method 
of  describing  gro\-7th  because  the  parabola  method  does  not  allow 
comparisons  to  be  made  amiOng  all  the  animals. 

V.    Major  Publications:  (i:'C-1970) 

rlumes,  P.  Ralph  Bogart  and  Prentiss  Schilling.     ICS.  Preweaning 

performance  of  linecross  beef  calves,     (Abs,  22)  J.  Anim.  Sci, 
29(1) :10S. 

Bogart,  Ralph.     1":9.     Crossbreeding  beef  cattle  will  pay.    A.  I. 

Digest  1C:1,7,  14,     (Cre.*s  Agric,  Program    uarterly,  Spring, 
r(l):3,  5,  i:.) 

Anwar-Afghan,  II,,  R.  Bull,  Ralph  Bogart  and  J.  S.  Womack.  The 

relationship  of  liver  nicotinamide  nucleotide  coenzymes  to 
production  traits  in  diallel  crossed  beef  bulls.     J.  Aniin.  Sci, 
(accepted  for  publication), 

Bogart,  Ralph,    The  role  of  the  purebred  Angus  breeder  in  changing 
commercial  production  programs.     Angus  Journal.  (article 
accepted  for  publication). 
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Bogart,  Ralph  and  M.  C.  Ilngland.    Feed  consumption,  daily  gain  and  feed 
required  per  unit  of  gain  in  beef  calves.     J,  Anim.  Sci» 
(accepted  for  publication). 

VI •    Application  of  Results; 

1.  The  work  at  Oregon  State  and  other  state  stations  sho^.ved 
that  there  was  great  variability  in  performance  traits  of  beef  cattle 
and  that  these  traits  responded  to  selection  based  on  accurate  records; 
therefore,  many  ranchers  in  Oregon  have  developed  a  beef  cattle 
improvement  program  on  their  ranches  and  are  basing  selection  soundly 
on  performance  records. 

2.  The  crossing  of  the  fetal  membranes  by  administered 
testosterone  in  beef  cattle  which  resulted  in  great  modification  of 
the  genitalia  of  female  fetuses  was  reported  to  the  International 
Fertility  Association  meeting  in  Monterey,  ilexico  which  put  the 
medical  practitioners  on  the  alert.     It  was  soon  observed  that  this 
also  happens  in  the  human;  consequently,  the  use  of  testosterone  for 
increasing  nitrogen  retention  has  been  restricted  to  women  that  are 
past  the  reproductive  age. 

3.  It  has  been  shoim  that  more  rapidly  gaining  animals, 
whether  testosterone  treated  or  because  of  genotype,  store  more  lean 
and  less  fat  in  the  carcass.    Thus,  selection  for  increased  rate  of 
gain  should  reduce  excess  fat  and  increase  carcass  lean, 

4.  Detter  gaining  calves  are  lower  in  blood  amino  acid  and 
urea  nitrogen  levels.     It  may  be  possible  to  develop  chemical  methods 
either  for  early  selection  Drior  to  the  feed  test  period  or  for 
increasing  the  accuracy  of  selection.    Better  gaining  calves  resemble 
younger  animals  whereas  slowly  gaining  calves  resemble  older  animals 
in  their  metabolism. 

5.  Alkaline  phosphatase  activity  is  positively  related  with 
more  rapid  and  economical  gains.     Liver  nicotinamide  adenine 
dinucleotide  coenzyme  activity  is  related  to  increased  fattening. 
The  coenzyne  activity  is  positively  related  to  fat  of  th,e  carcass  and 
negatively  related  to  lean  of  the  carcass  and  to  thyroid  gland  weight. 
This  information  adds  to  our  knowledge  of  beef  cattle  physiology  and 
on  how  genes  are  acting.     It  may  be  possible  to  use  this  information 
in  selecting  beef  cattle. 

Inbreeding  not  only  reduces  rate  of  gain  but  it  causes 
animals  to  store  more  fat  and  less  lean  in  the  carcass.     It  appears 
that  crossbreeding  might  have  an  added  value  in  reducing  waste  fat 
and  producing  a  greater  proportion  of  lean.     Linecross  calves  raised 
by  inbred  dams  showed  a  much  higher  survival  rate  at  birth  than 
inbred  calves.     It  appears  that  a  crossbreeding  program  could  be 
expected  to  result  in  a  significantly  higher  percentage  of  calves 
raised. 
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Inbreeding  affected  preweaning  more  severely  th^.n  post-\7eaning 
gains.     It  was  found  that  selection  was  effective  in  preventing  tlie 
depressing  effects  of  inbreeding  in  a  txjo-sire  and  22-25  coi-7  herd 
but  not  in  one-sire  and  15  cow  lines.     Thus,  if  closed-herd  bred 
populations  are  to  be  maintained  for  use  in  a  crossing  program,  herd 
size  V7ill  have  to  be  considered, 

7,     In  general,  sires  from  a  closed  herd  transmit  their  outstanding 
good  and  bad  characteristics  as  well  as  providing  a  basis  for  obtaining 
hybrid  vigor  in  crossing. 

C,    Ileritability  estimates  of  rate  and  efficiency  of  gains  of 
21-4C7o  show  that  these  traits  v7ill  respond  to  selection.     It  has  also 
been  shoim  that  the  tendency  for  chronic  bloating  is  highly  heritable; 
consequently,  breeders  should  avoid  the  use  of  animals  for  breeding 
if  they  are  chronic  bloaters. 

?,     rieritabi lity  for  rate  and  efficiency  of  gains  was  low  or  not 
existent  when  the  animals  were  fed  to  gain  only  .227  leg,  per  day  but 
were  high  (40-507o)  when  animals  were  fed  to  gain  ,90C'  leg.  per  day.  It 
appears  thnt  if  improvement  is  to  be  made  through  selection,  a  feeding 
rate  must  be  sufficiently  high  for  animals  to  express  genetic  differences. 

13,     Scores  for  conformation  vjere  not  indicative  of  how  a  calf 
V7ill  subsequently  gain.     If  improvement  in  rate  and  efficiency  of 
gains  and  conformation  is  to  be  made,  selection  will  be  necessary  for 
both  rate  of  gain  and  conformation.     There  is  a  relation  betv7een 
rate  and  efficiency  of  gains  such  that  some  improvement  in  efficiency 
could  be  expected  from  selection  for  rate  of  gain. 

11,  Larger  cows  of  the  same  age  and  cows  in  their  prime  produce 
heavier  calves  at  weaning  than  smaller  cows,  young  cows  or  old  cows, 

12,  jllectrocardiographic  studies  show  that  animals  selected  for 
increased  rate  of  gain  have  increased  muscular  mass  which  puts  heavier 
deroands  on  the  heart  but  these  animals  do  not  have  increased  heart 
muscle  development  and  are  approaching  the  state  where  there  may  be 
cardiac  insufficiency  if  the  animals  are  put  under  exercise  stress. 

It  may  be  necessary  for  breeders  to  consider  heart  function  in  their 
selection  program  in  the  future, 

13,  A  lack  of  protein  in  the  diet  does  not  prevent  the  anterior 
pituitary  from  producing  its  protein  hormones, 

14,  Cattle  vary  greatly  in  the  slope  of  the  growth  curve.  It 
appears  that  animals  that  establish  and  maintain  a  high  rate  of  gain 
are  the  best  prospects  for  replacements.     There  appear  to  be  sovae 
causes  which  prevent  animals  from  making  continuously  rapid  gains  and 
which  l:eep  some  animals  from  ever  making  rapid  gains. 
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Cregon  Agricultural  Experiment  3tation 


Cattle  Inventory  -  June 

1559 

Cross- 

Charolais 

Breed 

Hereford 

bred 

Angus 

Cross 

Tot 

Line 

2  s  Is 

H?  Ad- 

Chd^(HorA$) 

Pure-  reg. 

Cross- 

Pure- 

Purebred or  grade 

bred  pure 

bred 

bred 

Crossbred 

Bulls  (12  mos,  or  over) 

3  3 

1 

2 

1 

10 

Cows    (2  yrs.  or  over) 

27  27 

18 

22 

C 

100 

Meifers  (yearlings)   1  - 

2 

4  4 

5 

13 

Calves  -  Bulls 

12  C 

7 

13 

3 

43 

Heifers 

13  7 

10 

8 

2 

40 

dumber  cows  bred  to  calve 


As  2  -  yr.  -  olds 

2 

6 

8 

As  3  -  yr.  -  olds  and  up 

27 

21 

18 

20 

85 

Number  calves  born  from: 

2  -  yr.  -  olds,  Alive 

2 

5 

7 

Dead 

1 

1 

3  -  yr,  -  olds  and  up,  Alive 

25 

'  15 

17 

19 

75 

Dead 

2 

i 

2 

5 

ilumber  of  calves  weaned 

25 

15 

17 

21 

5 

83 

Percent  calf  crop^  -  Born 

71.4 

94.4 

':^5.5 

83. 3 

-  "ileaned 

100 

100 

100 

100 

100 

100 

Prexvzeaning  Perf or.iaance  - 

"'1969~  Calf  Crop"" 

Aver a g 

Birth  weight  -  Bulls 

7-, 2 

75.7 

'fs . Y  ^ 

I  ^ 

84.0' 

7374 

-  Heifers 

73.3 

77.3 

5B.2 

•CO 

78.5 

70,2 

'leaning  age  -  Males'^ 

197 

174 

223 

174 

157 

187.5 

-  Heifers 

190 

183 

213 

158 

151 

188.2 

Weaning  weight  -  i'ales^ 

3C3.3 

405.5 

370.^ 

424.0 

350.0 

395.4 

-  Heifers 

374.4 

375.: 

32^.0 

392.0 

327.0 

3:4.4 

Buckling  ADG  -  iiales^ 

1,5' 

i.c: 

1,37 

2.08 

1,57 

1.75 

-  Heifers 

i.:2 

1.74 

1.32 

1.77 

1,:: 

i.:4 

a  Indicate  method  of  calculation 
b  Indicate- bulls  or  steers 
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5 .    Ueat  Quality, 

It  was  fr:)und  that  in  animals  12  to  IC  months  of  age,  rate  of 
gain  immediately  prior  to  slaughter  had  little  influence  upon  tenderness 
It  v7as  also  founr'  that  marbling  had  practically  no  influence  upon  - 
tenderness  in  animals  of  this  age.    Ho  great  differences  between  sire 
groups  have  been  found  in  tenderness,  press  fluid  volume,  or  flavor 
in  the  University  Hereford  and  Chorthorn  herds.     It  v7as  also  found 
that  subcutaneous  fat  is  thic'cest  over  the  rump  region  in  choice  grade 
cattle  and  there  are  many  significant  relationships  between  thic'.mess 
of  fat  over  the  carcass,  but  no  one  point  gives  an  accurate  indication 
of  thiclcness  at  the  majority  of  the  other  points, 

V.    11a i or  Publications:  (19'9-197'^) 

Bennett,  James  A.     19^.9,    What  about  crossbreeding?    The  Utah  Cattleman, 
June,  19^:9, 

Harris,  R,  I',  and  J,  A,  Bennett,     ^  mechanism  for  extracting  muscle 
tissue  from  live  bovine.    J,  Anim,  3ci,   (in  press), 

VI,    Application  of  Results: 

The  finding  that  selection  on  the  basis  of  performance  under  a 
mild  inbreeding  system  (approximately  three  sire  herd  equivalent) 
prevented  serious  depression  in  birth  weight  ..an:-,  subsequent  rate  of 
gain  with  increasing  levels  of  inbreeding  is  of  value  to  purebred 
breeders  an    has  theoretical  significance. 

Refinements  in  performance  testing  techniques  particularly  in 
the  measuring  of  efficiency  are  helpful  to  the  industry  in  attempting 
to  bring  about  improvement  in  this  important  phase" of  production.  The 
knowledge  that  two  strains  of  cattle  of  different  growth  rates 
(Charolais  and  Merefords)  do  not  differ  in  their  ability  to  digest 
feed  nutrients  provides  part  of  the  base  on  which  to  understand 
production  ability, 

Accur'^.te  estimation  of  body  composition  in  live  animals  is 
useful  in  estimating  carcass  qualities  and  is  related  to  gain  and 
efficiency.    Demonstrating  the  ilAAP  and  tritium  oxide  are  reasonably 
accurate  for  making  such  estimation  is  of  value  to  the  researcher 
although  the  methods  are  too  complicated  for  field  use. 

Demonstrating  that,  in  cattle  of  12  to  19  months  of  age,  rate  of 
gain  immediately  prior  to  slaughter  liad  little  influence  upon  tenderness 
and  that  marbling  had  no  significant  influence  upon  tenderness  in 
animals  of  this  age  is  of  importance  to  all  phases  of  the  beef  industry. 
It  suggests  that  U,n.9,A,  beef  grading  standards  should  be  carefully 
reviewed. 
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•lACITirCT:?'  ZTATZ  UniV"RGITY 

I,     Station:     -Jashington  -  gricultur:il  ;^xp'2rimsnt  '^tation 

II.    Project  title:     Comparison  of  breeding  systems  for  improvement 
of  beef  catt le, 

III.     Personnel : 

Zlxperiment  'Station: 

C.  C.  ^'Ilary,  Project  leader  and  ;jan  Coonrad,  Herdsman 

U,  3.  ;v3p2.rtment  of  .agriculture,  agricultural  ResearcV:  Service, 
Fort  Collins,  Colorado: 

liradford  '.J,  ICnapp,  Acting  Investigations  Leader 

IV  •    I  la  j  0  r  A  c  c  omp  lis  hnen  t  s : 

Production  testing  techniiues  and  procedures  have  been  developed 
whicli  bave  provided  guidelines  for  the  beef  cattle  industry.  Come 
specific  accomplisAment s  and  \:no\Aed.Qe  gained  follow: 

■Jeigbt,  age  and  time  constant  test  were  conrpared  using  rate  of 
gain  and  feed  efficiency  as  major  criteria.     The  data  indicated  that 
an  age  constant  test,,  or  a  weight -const ant  test  would  be  better  than 
a  time  constant  test  to  use  in  performance  testing  bulls.  The 
major  proble:.i  encountered  in  the  weight-constant  test  vjas  in  getting 
weights  within  a  narrow  limit  at  initial  and  ending  ^jeights.  In 
the  time  constant  test  animals  varied  too  mucli  in  age  to  get  good 
direct  comparisons.     Tther  factors  studied  which  affected  rate  and 
efficiency  of  gain  were  ration,  sire,  sex  of  calf  and  weather 
conditions.    An  all  pelleted  ration  of  5^%  roughage  and  5C^o  •  •  ; 

concentrate  coul-'  be  used  for  feeding  animals  on  production  tests  if 
supplemented  with  about  2  lbs.  of  hay  or  straw  per  anim^al  per  day. 
The  pelleted  ration  saves  labor  in  feeding,  but  caused  som.e  bloat 
problems.    The  addition  of  hay  or  straw  lessened  the  incidence  of 
bloat. 

Cire  differences  were  found  which  indicated  that  progeny  test- 
ing would  be  especially  helpful  in  selecting  sires  to  increase  beef 
production, 

;  C'ex  of  calf  differences  consistently  showed  bulls  to  grow  at 
faster,  rates  prior  to  weaning  than  did  heifers. 

"Jeehly  average  gains  and  feed  required  per  pound  of  gain. along 
with  the  weekly  average  ma.ximum  and  minimum  ambient  temperatures, 
V7hen  plotted  as  curves,  revealed  that  during  the  first  C-10  weehs 
of  the  trial  fluctuations  in  environmental  temperatures  outside  of 
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the  comfort  zone  of  30    to  '3    F  affected  rate  and  efficiency  of 
gain  adversely. 

Studies  involving  tlie  cow  lierds  showed  that  body  measurements 
can  be  useful  in  evaluating  growth  and  development  in  cows,  which 
in  turn  are  indicative  of  certain  performance  traits, of  their  calves, 
-f  15  cow  measurements  studied,  three  showed  promise  as  being  related 
to  weaning  weight  of  calves.    These  were  length  of  shanh, 
circumference  of  forearm  and  length  of  rump. 

Adjustment  factors  were  studied  with  respect  to  age  of  dam  and 
weaning  weight  of  calf.    Two  year-olds  and  three  year-olds  produce 
lighter  calves  at  birth  an''  at  weaning  tloan  do  mature  cows.  Ration 
of  dam  xvas  shovm  to  influence  birth  weight  of  calf  when  cows  were  fed 
peavine  silage  alone  vs  silage  plus  hay  with  the  cox?s  on  silage  alone 
.producing  the  lighter  calves, 

Studies  showed  that  excessive  fatness  can  have  variable  effects 
on  tx-70  year-old  bulls.    The  semen  from  fatter  bulls  showed  a 
significant  negative  regression  of  motility  on  time,    3perm  concentra- 
tion and  volume  were  not  affected. 

In  the  early  years  of  the  ■1-1  Project  the  bulls  were  chained 
to  their  individual  feeders.     In  later  years  a  new  facility  was 
constructed  with  each  .bull  being  individually  penned.    The  latter 
saves  considerable  labor  in  handling  bulls  but  requires  more 
space. 

In  addition  to  work  at  ^Jashington  State  University,  Cooperative 
projects  were  carried  out  v7ith  Colorado  State  University  on  bovine 
lipids,  with  the  University  of  "laT/aii  and  ilonty  ".Richards  on  sire 
differences,  and  with  Sarnation  forms  on  grox-jth  and  weaning  data 
on  calves, 

V,    Major  Publications;  (lSo9-lS70) 
Hone. 

VI,    Application  of  Results; 

Results  obtained  during  the  period  of  time  W-1  has  been  in 
existence  have  been  put  into  practice  in  the  State  Performance  Testing 
programs.    Data  obtained  have  served  as  useful  guidelines  in  establish- 
ing correction  factors  for  age  of  calf,  age  of  dam,  and  sex  of  calf. 
Management  practices  have  been  established  to  give  guidelines  on  ration 
formulation,  labor  saving  techniques  and  on  facilities  planning.  The 
use  of  performance  testing  has  been  of  a  great  help  in  the  selection  of 
both  bulls  and  heifers  that  will  be  more  productive.      Progeny  tests 
have  pointed  out  that  large  differences  do  exist  in  the  performance  of 
offspring  from  different  bulls  and  that  more  cattlemen  need  to  employ 
such  tests. 
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I,     Stat  ion:     'Jyoming   'sricultural  "Zxperiment  station,  Lararnis, 
and  Gillette  3ubstation,  Gillette 

II.    Project  title:     Criteria  for  improving  effectiveness  of 
selection  in  beef  cattle. 

III.    Personnel : 

Experiment  station: 

George  1,  Helms,  Project  Leader,  R.  A.  Field  and  il.  L.  Riley, 

-.nimal  Tcience  Division;  Leon  Paules,  Substation  .T^ivision; 
3rinton  Swift,  Veterinary  Science  .Division;  and  '.J.  'J.  ;Sllis, 
Biochemistry  Division, 

U.  S.  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Solorado: 

Bradford  !-J.  Knapp ,   '.cting  Investigations  Leader 

IV,    ila  o r  A c  c  om^  1  i  shnent  s : 

The  initial  stages  of  the  project  involved  the  establishment 
of  closed  lines.     Dach  line  was  established  from  different  stoc'cs. 
Using  these  lines  other  stu;'.ies  were  made.     It  has  been  shovTn  that 
scores  or  measurements  talcen  on  live  anim.als  were  not  indicative  of 
an  animal's  ability  to  gain.     It  was  shown  that  the  rate  at  which 
an  animal  gains  is  highly  correl^.ted  vjith  feed  conversion.     The  study 
involving  the  relationship  of  blood  groups  to  perforroance  indicated 
that  no  one  particular  blood  group  had  any  advantage  in  ability  to  gain. 

Relative  yield  of  carcass  cuts  were  sho-jn  to  differ  between 
sires,  indicating  carcass  evaluation  should  be  included  as  a  p^.rt  of 
record  of  performance.     In  body  composition  studies,  antipyrine, 
tritiated  water  and  various  bone  measurements  were  used,     Hone  of 
these  techniques  w^ere  accurate  enough  to  be  used  as  selection  tools, 
Serura  cre^.tinine  levels  were  shoi-Tn  to  be  correlated  with  lean  tissue, 
but  again  the  correlation  v/as  too  low  to  be  used  as  a  selection  tool. 

Considerable  effort  has  been  exerted  to  the  study  of  dwarfism 
in  beef  cattle,    i'ost  of  these  studies  were  in  cooperation  x^ith 
Dr.  Paul  Gregory.     '^.ttempts  x-7ere  made  to  identify  the  heterozygotes 
in  males  and  females  from  their  head  forms.     Although  some  success 
was  achieved  in  males,  it  was  not  possible  to  identify  heterozygote 
females. 

Inbreeding  studies  indicated  that  weaning  weights  of  calves 
were  reduced  by  the  inbreeding  of  the  calf.     In  addition,  fat 
composition  of  bull  carcasses  increased  and  area  of  longiss imus 
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the  comfort  zone  of  30    to  'C    F  affected  rate  and  efficiency  of 
gain  adversely. 

3tudies  involving  tae  cox-i/  lierds  shov7ed  that  body  measurements 
can  be  useful  in  evaluating  growth  and  development  in  cows,  V7hich 
in  turn  are  in  'icative  of  certain  performance  traits,  of  their  calves, 
'.f  15  cow  measurements  studied,  three  showed  promise  as  being  related 
to  weaning  weight  of  calves.    These  were  length  of  shanh, 
circumference  of  forearm  and  length  of  rump. 

Adjustment  factors  were  studied  with  respect  to  age  of  dam  and 
weaning  weight  of  calf.    Two  year-olds  and  three  year-olds  produce 
lighter  calves  at  birth  an-'  at  weaning  than  do  mature  cows.  Ration 
of  dam  xvas  shoxm  to  influence  birth  weight  of  calf  when  cows  were  fed 
peavine  silage  alone  vs  silage  plus  hay  with  the  cows  on  silage  alone 
producing  the  lighter  calves. 

Studies  shox^ed  that  excessive  fatness  can  have  variable  effects 
on  tx70  year-old  bulls.    The  semen  from  fatter  bulls  showed  a 
significant  negative  regression  of  motility  on  time.    3perm  concentra- 
tion and  volume  were  not  affected. 

In  the  early  years  of  the  ■I-l  Project  the  bulls  were  chained 
to  their  individual  feeders.    In  later  years  a  new  facility  X'^as 
constructed  xizith  each  .bull  being  individually  penned.    The  latter 
saves  considerable  labor  in  handling  bulls  but  requires  more 
space. 

In  addition  to  x^ork  at  iJashington  Gtate  University,  Cooperative 
projects  were  carried  out  v7ith  Colorado  3tate  University  on  bovine 
lipids,  with  the  University  of  "lax/aii  and  ilonty  ?.ichards  on  sire 
differences,  and  with  Carnation  forms  on  grox-7th  and  weaning  data 
on  calves, 

V.    Major  Publications:  (1C69-1970) 
Hone, 

VI.    Application  of  Results: 

Results  obtained  during  the  period  of  time  W-1  has  been  in 
existence  have  been  put  into  practice  in  the  State  Performance  Testing 
programs.    Data  obtained  have  served  as  useful  guidelines  in  establish- 
ing correction  factors  for  age  of  calf,  age  of  dam,  and  sex  of  calf. 
Management  practices  have  been  established  to  give  guidelines  on  ration 
formulation,  labor  saving  techniques  and  on  facilities  planning.  The 
use  of  performance  testing  has  been  of  a  great  help  in  the  selection  of 
both  bulls  and  heifers  that  will  be  more  productive.      Progeny  tests 
have  pointed  out  that  large  differences  do  exist  in  the  performance  of 
offspring  from  different  bulls  and  that  more  cattlemen  need  to  employ 
such  tests. 
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mmr.z?.3iTY  cf  :tyoi^ii£IG 

I.     Stat  ion:    'Jyoming  .'"  gricultural  "Experiment  Station,  Laramie, 
and  Gillette  Substation,  Gillette 

II,    Project  title:     Criteria  for  improving  effectiveness  of 
selection  in  beef  cattle. 

III.  Personnel: 


Experiment  Station: 

George  E.  Helms,  Project  Leader,  Pv.  A,  Field  and  ii.  L.  Riley, 
Animal  Science  Division;  Leon  Paules,  Substation  Division; 
Drinton  Sx>7ift,  Veterinary  Science  Division;  and  U,  'J,  Sllis, 
Biochemistry  Division. 

U.  S.  Department  of  Agriculture,  Agricultural  Research  Service, 
Fort  Collins,  Colorado: 

Bradford  vJ,  Knapp,  Acting  Investigations  Leader 

IV,    riajor  Accomplishments: 

The  initial  stages  of  the  project  involved  the  establishment 
of  closed  lines,     Dach  line  V7as  established  from  different  stocks. 
Using  these  lines  other  stu:'ies  were  made.     It  has  been  shown  that 
scores  or  measurements  taken  on  live  animals  were  not  indicative  of 
an  animal's  ability  to  gain.     It  was  shown  that  the  rate  at  which 
an  animal  gains  is  highly  correl^^.ted  with  feed  conversion.     The  study 
involving  the  relationship  of  blood  groups  to  performance  indicated 
that  no  one  particular  blood  group  had  any  advantage  in  ability  to  gain. 

Relative  yield  of  carcass  cuts  were  shovm  to  differ  between 
sires,  indicating  carcass  evaluation  should  be  included  as  a  p?.rt  of 
record  of  performance.     In  body  composition  studies,  antipyrine, 
tritiated  XA7ster  and  various  bone  measurements  were  used.     Hone  of 
these  techniques  were  accurate  enough  to  be  used  as  selection  tools, 
Serura  cre^.tinine  levels  were  shox7n  to  be  correlated  with  lean  tissue, 
but  again  the  correlation  was  too  low  to  be  used  as  a  selection  tool. 

Considerable  effort  has  been  exerted  to  the  study  of  dwarfism 
in  beef  cattle.    Host  of  these  studies  were  in  cooperation  with 
Dr.  Paul  Gregory.     Attempts  were  made  to  identify  the  het erozygotes 
in  males  and  females  from  their  head  forras.     Although  some  success 
V7as  achieved  in  males,  it  V7as  not  possible  to  identify  heterozygote 
females.  .  • 

Inbreeding  studies  indicated  that  weaning  weights  of  calves 
were  reduced  by  the  inbreeding  of  the  calf.     In  addition,  fat 
composition  of  bull  carcasses  increased  and  area  of  longissimus 
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decreased  as  the  level  of  inbreeding  increased.    Other  traits  were 
not  affected  when  selection  was  prr.cticsd  for  yearling  weight  and 
fertility.    The  reduction  in  weaning  weights  of  cows  due  to 
inbreeding  xjere  still  apps.rent  at  54  vaonth  age, 

'.  photographic  grid  was  developed  for  recording  long issimus 

area. 

The  project  has  demonstrated  that  bull  carcasses  from  young 
bulls  are  superior  to  carcasses  from  steers  and  heifers.     It  v/as 
also  shoim  that  consumer  acceptability  of  bull  carcasses  was 
comparable  to  carcasses  from  steers  and  heifers,    liquations  for 
cutability  of  bull  carcasses  have  been  developed.     In  addition, 
equations"  for  predicting  lean,  fat  and  bone  x-^ere  developed. 

It  was  demonstrated  that  selection  for  y^^rling  weight  caused 
a  corresponding  increase  in  birth  weight,  weaning  weight  and 
post-X'7eaning  gain.    Progress  in  these  traits  xjere  increased  even 
though  inbreeding  levels  were  increasing.     It  was  also  demonstrated 
that  progress  could  be  made  in  small  herds. 

Procedures  x-^ere  developed  for  incorporating  selection  of 
carcass  traits  into  breeding  programs.     This  procedure  involves  the 
freezing  of  semen  then  slaughter  and  carcass  evaluation  and  selection 
of  semen  from  bulls  x-jith  superior  carcasses,     ""'ata  to  date  indicate 
that  selection  for  yearling  x-7eight  is  an  effective  method  of 
improving  carcass  traits, 

V.    Major  Publications:  (i::9-l>73) 

i'irm-no,  R./' ,  ,  Cri;,  Helms,  i.:.  R,  Riley  and  R,  A,  Field,  1CC9, 

Predicting  cutability  in  bull  carcasses,    Proc,  Am,  3oc,  An, 
Cci.  C.Jestern  ,:ection)  23:301,     [(Vos,  C)  J,  Anim,  Oci,  2G(:): 
C54] 

VI,    Application  of  Results; 

Inforvaation  from  this  project  has  provided  techni-^uss  for 
incorporating  performance  records  into  breeding  programs.  Procedures 
have  been  incorporated  into  many  herds  of  the  state.     This  includes 
commercial  herds  as  xjell  as  purebred  herds.    These  procedures 
include  all  phases  from  percent  calf  crop  to  the  carcass, 

Although  not  accepted  by  the  majority  of  the  industry  it  has 
been  shoxm  that  bull  carcasses  are  an  acceptable  product.     If  xjider 
acceptance  of  the  industry  covies  about,  selection  procedures  x^ill 
be  enhanced.     Prediction  equations  for  cutability  have  been  developed 
similar  to  those  used  for  steers  and  heifers  by  the  U03A,     In  addition 
equations  have  been  developed  for  predicting  lean,  fat  and  bone  of 
bull  carcasses. 
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Data  from  the  selection  and  inbreeding  studies  have  shoxm 
breeders  that  progress  can  be  made  in  small  herds.    They  have  shoxjn 
that  weights  of  animals  are  decrease-'  x/aere  inbreeding  is  in  excess 
of  15To.     It  lias  been  shoxm  that  this  effect  of  inbreeding  can  be 
overcome  by  selection.     It  has  been  shovm  that  progeny''  of  sires 
from  these  inbred  lines  compare  favorably  with  industry  sires. 

The  studies  involving  djjarfism  with  Dr.  Gregory  DOinted  out 
the  importance  of  abnormalities  in  beef  cattle.     Procedures  were 
developed  for  identifying  heterozygous  males.     The  mO'-''.e  of 
inheritance  of  dwarfism  was  determined. 

Several  studies  have  involved  factors  related  to  performance. 
It  has  been  shoxm  tliat  the  most  effective  way  to  improve  performance 
is  to  measure  performance  itself. 

Cince  the  project  was  initiated  the  beef  industry  lias  changed 
nia.terially.     Presently,  growth  rates  are  p?.rt  of  most  breeding 
programs.  The  use  of  progeny  tested  sires  is  no:;  common,  i^any 
breeders  are  in  the  process  of  proving  sires.  Artificial 
insemination  is  now  recognized  as  an  additional  tool  available  to 
livestock  improvement.     Crossbreeding  is  receiving  increased 
interest.     The  emphasis  of  growth,  especially  to  weaning  is  partly 
resDonsible  for  these  changes. 
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VJ-l/WRCC-1  T2CHI1ICAL  COiililTTZi:  riE:ZTIHG 


ICl 


AGl.mA 


■J-lA'JRCC-1  Technical  Conimittee  i  lee  ting 

U.  3.  i'eat  ''.nimal  Research  Center 
Clay  Center,  Nebraska 
August  12,  1970 

Dr.  C,  M.  Bailey,  Chairman 


Jednesday 

10:00  A, 11.  Heeting  Called  to  Irder  -  Dr.  C.  M,  Bailey 

10:10  A.M.  Mature  of  Participation  in  ::RCC-1  Committee 

10:3"*  A,H,  Regional  -.J-l  Termination  Report 

11:00  A.M.  'JRCC-1  Ibjectives  and  Part icip?.t ing  Members 

11:30  A.M.  Crganization  of  "JRCC-1  Committee  and  Election  of  -fficers 

12:00  Hoon  Lunch  -  Clarke  Motel 

1:00  P,i:.  Station  Reports 

2:45  P.L'.  Coffee 

3:00  P.i".,  Discussion  -  1971  Annual  Ileeting 

3:30  P.i:.  Regional  Bulletins 

5:00  P.Ii,  i'eeting  Adjourned 


I 

I 


i 
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W-lA-JRCC-l  TECHNICAL  C rii-ilTTSj:  MSETIHG 

U,  3,  Meat  Animal  Research  Center 
Clay  Center,  Nebraska 
August  12,  1970 

Dr,  C,  I'.,  Bailey,  Chairman 

The  TJ-l/T-JRCC-l  Technical  Committee  convened  at  10:00  A.M., 
August  12,  in  the  Hotel  Clarice  at  Hastings,  Nebraska.    The  meeting 
was  called  to  order  by  the  chairman.  Dr.  Bailey,  who  introduced 
Dr,  Estel  H.  Cobb,  Assistant  Administrator,  Cooperative  State 
Research  Service, 

Dr,  Cobb: 

The  VJRCC-1  Committee  was  set  up  for  purposes  of  coordinating 
and  it  can  be  pretty  much  what  the  committee  wants  it  to  be. 

In  justifying  your  existence  the  committee  outlined  some 
objectives.     Cne  of  them  was  that  you  were  going  to  complete  some 
publications  of  >J-1  material.    Your  future  after  a  three-year  period 
depends  on  your  getting  those  out.     You  indicated  you  wanted  to 
coordinate  your  work  with  the  Meat  Animal  Research  Center.  You 
had  a  couple  of  other  objectives  of  coordinating  your  work  in 
planning  and  productive  vjork. 

There  are  no  rigid  formats  for  the  coordinating  committee. 
The  major  difference  is  that  you  do  not  have  any  rigid  system  of 
recording.     It  is  up  to  you  what  you  report  and  how  you  record  it. 
You  can  continue  the  way  you  have  been  doing  or  you  can  reduce  some 
of  the  reporting  and  spend  more  time  on  planning. 

The  main  difference  at  the  station  level  is  that  the  Directors 
can  no  longer  assign  funds  to  your  work  from  regional  sources.  They 
can  send  you  to  these  meetings  but  they  cannot  extend  regional  funds 
This  does  not  mean  you  have  less  support.     It  is  entirely  up  to  the 
Directors  how  much  support  you  get.    They  can  find  funds  from  other 
sources  to  substitute  for  the  regional  funds  if  they  choose  to  do  so 

I  think  after  the  discussion  of  the  last  two  days  that  we  are 
all  of  the  opinion  that  more  coordination  is  needed,  and  possibly  th 
best  way  to  do  it  is  on  the  scientist  level,  the  way  it  has  been 
done  for  years.     Get  together  and  decide  what  you  want  to  do  and  the 
go  after  the  support  of  the  administrators. 
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Dr.  Bailey: 

The  next  item  we  perhaps  should  discuss  is  the  topic  of 
interregional  cooperation  in  evaluating  different  breeds,     Or,  Koch 
had  thought  perhaps  it  would  be  desirable  to  implement  Dr.  Dic'-'erson*  s 
suggestion  on  having  a  committee  or  interregional  project  on  evaluation 
of  breeds  and  breed  accommodations  in  different  environments.  There 
are  people  that  are  interested  in  this,  and  we  wondered  if  individuals 
in  each  of  the  three  committees  would  want  to  participate  in  this  sort 
of  thing?    After  we  find  out  who  are  interested,  then  the  next  step 
would  be  to  schedule  a  meeting  of  those  people  who  want  to  participate 
in  an  interregional  testing  program  involving  breeds  and  accomi'nodat ions , 
work  out  a  coordinated  program,  and  then  carry  this  back  to  the 
administrators  at  our  respective  stations.    Roughly,  this  is  one 
proposal  that  has  been  made. 

Dr.  Burris: 

It  seems  to  me  there  might  be  other  problems  that  were  just  as 
important  on  which  the  group  might  want  to  get  together.  Someone 
who  has  an  interest  in  a  particular  subject  could  serve  as  a  focal 
point,  make  contact  with  everyone,  send  them  a  questionnaire,  and 
ask  are  you  interested?     I  can^t  see  picking  out  this  one  particular 
area  and  saying  this  is  one  that  we  are  going  to  try  to  get  as  a 
regional  project,     I  think  this  is  out  of  the  question.    You  can  get 
this  cooperative  effort,  but  I  dcn^t  think  it  is  going  to  be  anything 
formal  like  what  we  call  a  regional  project. 

Dr.  Bailey; 

I  think  it  has  been  informal  to  this  point.     Obviously  this 
seems  to  be  an  important  area  of  endeavor.     The  idea  was  that  instead 
of  everyone  going  in  a  different  direction,  this  might  be  coordinated. 
This  was  one  of  the  reasons  for  getting  together  at  this  time,  to 
try  to  map  out  some  kind  of  plan.    This  would  give  us  an  opportunity 
in  going  to  our  Directors  to  say:    we  want  to  do  this,  this  would  be 
an  integral  part  of  a  total  program  carefully  coordinated,  and  these 
are  the  benefits  which  would  accrue  to  this  station.  Certainly 
there  are  other  areas  of  interest,  but  this  would  be  one  where  it 
would  be  quite  important  to  have  a  cooperative  program. 

Dr.  Bogart: 

Could  the  Administrative  Adviser  prepare  some  kind  of  a  guide 
sheet  so  if  we  had  a  particular  thing  which  we  would  like  to  work 
with  other  people  on,  we  could  proceed  in  getting  this  cooperation, 
I  don't  think  it  needs  to  be  a  highly  formalized  thing.    We  could 
lay  the  background  so  anyone  that  had  any  particular  interest  in  an 
area  would  know  hov7  to  proceed. 
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Dr*  Bailey: 

I  am  sure  this  is  true  but  the  basic  idea  was  to  attack  this 
breed  evaluation,  and  see  what  could  be  done^     I  am  sure  others  will 
develop  and  I  am  sure  others  might  well  stimulate  an  interest  such 
as  there  is  in  this  particular  subject,    VJhat  harm  would  there  be 
in  trying  to  get  this  type  of  program  going? 

Dr.  Bogart: 

Is  it  your  idea  to  take  one  subject  and  use  It  as  an  example 
to  find  out  how  we  could  proceed? 

Dr.  Bailey: 

Yes,  among  other  things,  this  would  be  accomplished  I  think, 
1-Je  will  have  this  notice  about  this  meeting  if  it  does  occur  sent 
to  everyone  and  you  can  act  accordingly  if  you  are  interested,  I 
will  contact  Dr.  Koch  and  tell  him  that  we  would  like  to  know  about 
this  meeting  and  some  of  us  may  want  to  attend  and  possibly  set  up 
a  project  of  that  nature.    This  would  be  strictly  voluntary.  It 
would  be  coordinated  so  we  could  make  full  use  of  the  total  program, 
Dr,  Koch  will  more  or  less  coordinate  it,  I  hope,  in  conjunction 
with  Dr,  Dickerson,    Also  we  will  contact  Dr.  Turner  from  the 
Southern  Region,     I  think  possibly  some  of  the  people  from  the 
Southern  Committee  will  want  to  participate.    He  will  send  this 
information  out  about  the  respective  meeting,  if  this  can  be  done. 

The  next  item  that  we  had  scheduled  was  to  give  state  termination 
reports,    A  number  of  people  have  expressed  the  opinion  under  the 
circumstances  that  we  could  forgo  these  since  we  already  have  the 
full  written  reports.     Unless  someone  wants  to-  give  a  report  .or 
discuss  them,  we  will  not  go  through  the  termination  reports.  As 
I  understand  it,  this  year  we  will  go  ahead  and  print  an  annual 
report  which  will  consist  of  our  termination  report  and  in  addition 
it  will  have  the  joint  session  reports, 

Mr,  Knapp: 

Yes,  this  will  be  your  last  report  for  VJ-1.  -  In  talking  with 
Dr,  Cundiff  and  Dr,  Butts  we  decided  the  first  part  of  it  will  be 
made  up  of  the  talks  of  the  joint  meeting.    All  three  regions  will 
have  the  first  same  sections.    We  will  put  our  termination  reports 
from'  each  individual  station  and  the  minutes  of  this  meeting  in 
the  back  of  the  report.     From  this  we  will  make  up  a  termination 
report  to  be  sent  to  CSRS  and  the  Directors, 
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Dr.  Bailey: 

Are  there  any  other  questions  about  the  state  termination 
reports  that  should  be  discussed  right  now?     vJe  will  talk  about  the 
original  terminal  report  next. 

Mr.  Knapp: 

We  actually  sent  you  the  form  of  the  report  that  CSRS  requires 
in  their  manual,    VJa  will  take  each  station  and  combine  these 
station  reports  into  one  large  final  report  to  send  to  the  Directors 
and  CSRS,     VJe  will  summarize  the  publications  in  a  table  form  by 
each  state  and  then  we  v7ill  list  the  major  scientific  publications, 
I  planned  on  working  with  Dr,  Brinks  and  Dr,  Melms  on  this  report, 
I  will  do  the  major  work  and  then  have  these  people  read  it  and 
make  changes  as  necessary, 

Dr,  Bailey: 

The  W-1  Committee  meeting  is  now  adjourned. 

At  this  time  we  will  open  the  meeting  for  the  VJRCC-1  Committee. 
Dr,  Burris,  would  you  make  a  statement  on  the  objectives  and 
participation  of  the  VJRCC-1  Committee? 

Dr,  Burris: 

The  creation  of  the  regional  coordinating  committee  concept 
gives  people  an  opportunity  to  get  together  and  talk  about  research, 
planned  research,  and  to  discuss  progress.     It  is  a  focal  group 
without  the  need  for  too  much  overhead.     There  are  two  kinds  of 
regional  research.     One  is  supported  by  a  regional  project  and  the 
other  is  in  the  form  o:^  a  regional  coordinating  committee,    VJe  have 
a  regional  coordinating  committee  here  with  this  group,     I  think  we 
do  not  want  to  involve  this  group  with  too  much  administrative  detail 
This  is  a  research  committee  not  an  administrative  committee,  Hopefu 
this  will  provide  the  environment  for  research  ideas  across  this 
group , 

As  far  as  I  see  it,  it  is  kind  of  flexible  in  membership 
depending  on  what  the  Directors*   recommendations  are.     I  think  some 
new  people  will  be  on  this  committee  and  some  of  the  people  that 
were  on  W-1  won*t  be  members.    We  have  somewhat  of  a  free  hand; 
it  is  up  to  this  group  to  decide  how  we  want  to  do  this  job.  Do 
we  want  to  pattern  it  after  W-1  or  do  we  want  to  be  different? 
To  some  extent  we  used  to  have  a  little  bit  of  a  brag  session  in 
some  of  our  regional  meetings  and  x^hen  we  got  through  there  wasn't 
really  an  opportunity  to  get  the  type  of  professional  advice  that 
we  were  after.     It  is  up  to  you  to  decide  what  you  want  to  make  of 
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this  cotmrnittee  and  how  you  can  make  it  ir.ost  effective.    We  don't 
have  too  many  of  these  committees  yet  so  if  we  really  get  the 
stim.ulation  here  so  it  looks  like  it  is  desirable,  we  may  form  the 
basis  for  coordinating  couimittees  in  a  wide  number  of  diverse  areas. 
On  the  other  hand  if  it  is  just  a  talk  session  without  any  real 
accomplishments,  then  I  think  the  whole  concept  may  die  on  the  line, 

Dr«  Roubicek: 

May  I  ask  where  Mr.  Knapp  fits  into  this  now? 

Dr.  Burris: 

VJe  will  have  to  look  at  this  in  a  broader  concept.    How  will 
this  group  interact  with  the  Federal  group  here  in  this  committee,  in 
Mr.  Knapp 's  office,  and  in  the  U.  S.  Range  Station?    Do  we  really 
feel  that  there  is  a  need  for  analysis  of  data  on  a  regional  basis 
or  for  coordination  that  we  as  individuals  may  not  feel  we  have  the 
time  to  wade  through?    This  is  something  we  should  talk  about  and 
come  up  with  recommendations  to  Dr.  Putnam  on  the  role  of  this 
office  and  whether  we  recommend  that  there  be  som.eone  in  this 
category  and  also  what  he  should  do. 

Dr.  Putnam: 

You  might  go  a  little  further  than  that  and  just  put  it  into 
questions  which  would  be  helpful  from  our  standpoint.    Do  you  want 
someone  in  the  category  of  the  coordinator  either  as  you  have  had 
in  the  past  or  as  you  may  envision  at  the  present  time?     If  you  do, 
I  think  this  type  of  position  needs  to  be  defined  in  relation  to 
the  needs  of  the  coordinating  committee.     Then  you  come  to  the 
question  who  should  employ  this  man.     Should  he  be  a  Federal  man, 
should  he  be  employed  on  the  basis  of  the  Directors  putting  in  a 
full  day's  salary,  or  should  he  be  a  state  man  assigned  to  this 
task?    There  again  is  the  point  that  I  raised  about  what  should  be 
the  Federal  participation  in  the  coordinating  committee  activities? 
I  think  this  would  be  very  useful  particularly  under  the  conditions 
that  now  exist  in  relation  to  our  personnel  ceilings.     I  would 
certainly  appreciate  any  statement  or  recommendation  that  you  folks 
could  work  out  along  that  line. 

Dr.  Bailey: 

I  wonder  who  will  be  the  members  of  this  committee?    We  had 
talked  about  continuing  with  the  previous  W-1  members  if  they  wanted. 
VJe  suggested  that  we  appoint  a  statistician  V7ith  a  background  in 
animal  breeding,     lie  also  recommended  the  appointment  of  an  economist 
to  the  committee.    Do  you  have  some  information  on  that? 
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Dr,  Burris: 

I  wrote  to  all  of  the  Western  Directors  to  convey  this  to  them, 
asking  them  for  names  of  people  fTOin.  their  station  that  would  be  on 
this  corniTiitteec     About  all  I  got  in  the  way  of  these  two  categories 
on  a  statistician  and  an  economist  was  a  coumient  from  Mr^  Knapp  that 
Dr.  Gary  Richardson,  \<iho  is  with  the  U,S,DaA^,  A.R.S...  Biometrical 
Services,  in  Fort  Collins,  could  make  a  very  good  input  in  this 
committee  as  a  stat ist ician«     I  haven't  had  any  input  from  the 
stations  about  an  economist ^    Maybe  some  of  you  people  would  have 
someone  from  your  ovjn  stations  from  these  two  categories  that  could 
make  a  real  contribution  to  the  coiTtmittee. 

Drr  Bennett: 

Have  you  received  names  from  each  station  on  membership  of 
this  technical  committee? 

Dr,  Burris: 

If  they  didn't  submit  a  name,  I  assumed  that  it  was  going  to 
be  the  vJ-1  member*     I  got  replies  from  at  least  8  or  10  of  the 
group:,     I  assume  that  since  most  of  you  are  here,  your  Director 
said  you  were  the  one, 

Dr«  Brinks: 

I  move  that  we  invite  Dr,  Richardson  through  the  proper  channels 
to  become  a  member  of  this  committee  in  the  capacity  of  a  statistician, 

Dr»  Bennett: 

I  second  the  motion. 

Motion  carried. 

Dr.  Bogart: 

I  move  that  we  request  the  services  of  lir,  Knapp  to  help  us 
with  our  data  so  we  can  get  our  regional  publications  out. 

Dr.  Bennett: 

I  second  it, 

Dr,  Bailey: 


Does  this  imply  that  this  X\7o01d  be  just  through  the  completion 
of  the  analysis  of  data  for  the  publication  or  on  a  continuing  basis? 
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Dr,  Burris: 

This  project  is  only  going  to  be  for  three  years. 
Motion  passed. 
Dr.;  Bogart: 

I  make  a  further  motion  that  the  chairman  of  the  coordinating 
committee  circulate  to  each  member  of  the  committee  a  questionnaire 
to  determine  whether  or  not  we  want  a  coordinator,., 

Dr,  Bailey: 

Will  this  be  sent  to  the  member  and  then  will  he  contact  his 
Director  and  ask  him  his  views  on  it,  and  will  it  then  be  collected 
by  the  chairman  of  the  committee?    What  is  going  to  happen  after 
these  replies  come  into  the  chairman? 

Dr,  Bogart: 

The  chairman  would  have  to  prepare  a  statement  on  the  consensus 
of  the  committee  and  submit  it  through  the  proper  channels.     If  x-je 
feel  that  we  need  a  coordinator  then  we  will  contact  our  Directors 
on  how  this  will  be  done  or  what  would  be  best  -  whether  he  would  be 
a  Federal  employee  or  whether  the  directors  would  feel  that  it  would 
be  better  for  them  to  put  m.oney  in  it  themselves  to  employ  a 
coordinator,     I  don't  think  we  V70uld  be  bound  by  this  motion  to  go 
to  our  Directors  if  we  didn't  want  to  go. 

Dr,  Burris: 

I  think  if  it  were  unanimous,  and  A,R,G.  agreed  to  support 
the  coordinator,  I  don't  think  there  would  be  any  need  for  going 
to  the  Directors,      If  A,R,S,  said  we  don't  have  the  m^oney,  then 
you  would  have  to  go  to  the  Directors,     So  it  might  be  expedient 
to  let  the  Directors  in  on  this.     From  your  point  of  view  it  would 
be  to  your  benefit  if  you  knew  if  the  Western  Directors  thought 
this  was  the  desirable  thing  to  do. 

Dr.  Holland: 

I  would  rather  wait  and  write  in  because  I  imagine  everyone 
has  a  different  conception  of  how  this  committee  is  going  to  operate. 
Today  we  are  going  to  get  a  better  idea  about  the  committee  and 
what  we  are  going  to  do  and  more  ideas  on  xjhether  v7e  really  need  a 
coordinator  or  whether  the  chairman  can  do  Chat  type  of  work.  Maybe 
the  thing  to  do  is  to  postpone  the  vote  on  this  motion  until  the 
end  of  this  meeting  after  we  have  discussed  other  ideas  on  WRCC-1. 
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Dr.  Bailey: 

T'Jould  it  be  appropriate  to  postpone  action  on  this  motion  until 
after  we  decide  what  we  are  going  to  do  in  the  nature  of  the  project, 
or  do  we  want  to  act  on  it  right  now?     '7e  have  a  motion  that  was 
seconded  so  we  will  have  to  vote  on  it  unless  you  want  to  withdraw 
it,  we  have  no  other  course  open, 

Mr.  Knapp: 

The  motion  wasn't  seconded. 

Dr.  Bailey: 

No  second,  I  guess  we  can  talk  about  it  later. 

Before  V7e  go  any  further,  it  seems  to  me  we  should  decide  exactl 
who  will  be  on  the  cornmittee  and  who  the  officers  vrill  be  and  let 
them  take  over  from  there.     This  is  actually  just  a  little  extra 
assignment  for  the  'i-1  chairman  up  to  this  point,    VJhat  do  you  want 
to  do  about  this?    ^ould  the  next  station  in  line  be  the  U.  3,  Range 
Livestock  Experim.ent  Ctation  or  Hew  llexico  after  Nevada? 

Dr,  Holland: 

I  would  think  we  should  discard  the  practice  of  rotating  by 
stations.     I  nominate  Dr,  Curt  Bailey  to  be  the  chairman  of  -JP.CC-l, 

Dr,  Brinks: 

I  second  the  nomination. 

Dr.  Bogart: 

I  move  that  the  nom.inations  cease  and  that  Dr.  Curt  Bailey 
be  elected  chairman  for  one  year  by  acclamation, 

i lot ion  carried, 

Dr,  Bailey: 

Then  in  setting  this  up,  how  will  each  station  participate.  In 
other  words  will  each  station  submiit  a  project  or  one  phase  of  the 
total  project  that  they  are  working  on  at  their  station  and  this  be 
more  or  less  their  participation  in  this  committee?     If  this  is  the 
case  would  we  more  or  less  continue  giving  oral  reports  on  the  type 
of  x>7ork  that  we  have  been  doing  the  previous  year,  and/or  have  a 
general  discussion  on  a  particular  theme,  and/or  invite  a  guest  to 
discuss  different  subjects  on  breeding  or  other  appropriate  subjects 
as  they  appear?    How  do  we  want  to  proceed  on  this? 
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Dr.  Rollins: 

I  x7as  just  wondering  if  each  station  could  just  briefly 
discuss  the  work  at  their  station  and  their  plans  at  this  time  for 
possible  cooperation, 

Arizona: 

Dr.  Roubicek: 

Vie  do  have  an  obligation  to  complete  the  data  collection  and 
analysis  on  this  line  top-cross  that  was  initiated,    "Je  have  all 
of  our  data  on  cards  up-to-date,    '.le  are  still  collecting  weights 
on  the  half-sibs  that  remain  on  the  rating  now.    Vie  get  weights  on 
those  this  fall  and  next  -spring.    That  completes  that  phase  of  the 
work.    Me  have  txvo  calf  crops  from  the  top-cross  heifers  from  this 
particular  project.     It  is  my  personal  feeling  that  we  can  begin  to 
summarize  this  data  when  we  get  at  least  one  calf  crop  from  each  of 
the  top-cross  heifers  on  each  year  ".hat  it  started--xs/hich  will  be 
two  years  from  now.    As  long  as  we  have  Mr.  Knapp  in  the  office,  we 
will  see  that  this  data,,  in  detail  gets  to  his  office.     Then  x\re  will 
have  to  determine  just. how  it  will  be  summarized  and  presented,  but 
this  we  feel  obligated  to  do  and  this  will  be  done. 

The  status  of  an  actual  breeding  project  in  Arizona  is  dim,  I 
don't  think  we  will  have  one^     I  think  the  philosophy  of  the 
department  will  be  orientated  tovjard  nutrition,     I  doubt  that  it 
will  actually  continue  much  in  the  way  of  animal  breeding.     The  work 
that  we  will  be  doing  will  be  under  this  reproduction  study.  VJe 
may  be  able  to  get  something  involved  there,     I  have  a  project  in  for 
approval  but  I  have  no  assurance,  in  fact  I  am  not  very  hopeful, 
that  it  will  be  approved. 

I  might  just  mention  this  year  on  the  first  calf  heifers  we  had 
a  1007o  calf  crop,  so  we  aren't  going  to  get  any  bad  fertility  problem. 
They  were  bred  incidentally  by  tv70  of.  the  Brae  Arden  and-  two  of  the 
Line  4  top-cross  bulls;  we  had  four  breeding  pastures,    'Je  had  32 
heifers  per  bull  and  they  x/ere  taken  right  off  heat  test  and  put  in  . 
X\?ith  the  heifers  at  just  a  year  of  age, 

Dr,  Brinks: 

What  is  your  other  source  of  bulls,  are  you  using  a  lot  of 
your  own  bulls  now? 

Dr,  Roubicek: 

No,  the  only  outside  bulls  that  are  being  used  now  are  heat 
bulls  from  an  Arizona  rancher  in  the  northern  part  of  the  state, 
other  than  that  the  ones  that  are  being  used  are  the  top-cross  and 
the  herd -produced  bulls,     Zn  the  heifers  this  year  we  actually  used 
Brae  Arden  half-sibs. 
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Dr.  Burris: 

VJould  the  content  of  this  new  proposed  project  have  any  interest 
to  this  group? 

;^r,  Roubicek: 

Yes,  I  would  think  so.     There  is  still  a  unique  situation  at 
Gan  Carlos,     -Je  have  the  opportunity  to  work  with  animals  there 
without  supplementation,  and  we  can  do  it  in  any  one  of  a  number 
of  ways.    VJe  have  an  opportunity  there  to  watch  this  rather  drastic 
weight  fluctuation  that  occurs  through  the  year.     In  other  words 
we  have  500  lb.  vjeaning  weights,  lose  25%  -  307o  during  the  winter, 
pick  up  about  750  or  COO  lbs,  the  following  fall,  and  lose  about 
157o  again  that  winter,     A  very  common  situation  in  much  of  the  world, 
^le  also  have  an  opportunity  to  superimpose  on  that  a  supplemental 
program  in  which  you  do  not  run  into  these  drastic  changes  in  weight. 
The  project  I  proposed  was  one  primarily  of  studying  the  genetics 
of  growth  from  the  standpoint  of  growth  restriction  under  range 
conditions  as  contrasted  to  more  or  less  regular  grov;th.     The  reason 
we  felt  this  was  important  is  that  if  you  take  a  look  at  data  from 
countries  like  Brazil  or  /".rgentina,  this  is  their  xv?ay  of  life.  If 
you  take  a  look  at  the  feed  tests  on  Or,  Bailey's  Knoll  Creek  bulls, 
it  doesn't  impress  you  very  much.     They  aren't  as  good  as  some  of 
the  other  lines.     If  you  take  a  look  at  these  Knoll  Creek  calves  in 
the  spring  after  a  good  tough  winter,  they  stand  out  above  everything 
else.     It  isn't  a  clear-cut  matter,  here  are  grox^^th  genes  that  enable 
an  animal  to  grow  well  on  the  feedlot  but  they  aren't  up  to  snuff 
as  far  as  performance  under  tough  feed  restrictions  in  the  winter, 
'le  have  had  the  opportunity  to  study  this  type  of  interaction,  lie 
still  have  the  arrangement  v7ith  the  Indians.     They  will  keep  our 
animals  as  bulls  if  x^7e  so  request  for  at  least  a  two  year  period.  We 
would  have  the  opportunity  to  expand  the  project  to  this  extent --we 
now  have  lO  single  sire  pastures,  they  would  like  to  probably  double 
this.     If  we  had  the  funds  to  hire  the  personnel  to  get  the  data, 
we  would  have  the  opportunity  to  increase  our  project  to  about  30 
single  sire  pastures.     Also  if  we  had  the  personnel  and  inclination, 
we  could  probably  develop  any  kind  of  AI  program  there  we  wanted. 
The  Association  just  over  the  hill  at  Point  of  Pine  Commercial 
Hereford  herd,  numbers  about  800  cows,  V70uld  go  completely  AI  if 
we  were  willing  to  work  v7ith  them..     There  is  also  an  opportunity 
to  test  sires, 

Co  to  answer  your  question,  ^r.  Burr is,  our  department  tried  to 
avoid  any  implication  of  reproductive  performance  sim.ply  because  this 
was  a  new  regional  project,     I  don't  think  3'ou  can  separate  these 
things.     It  looks  to  me  like  in  this  top-cross  study  or  in  any  of 
our  performance  studies  that  this  reproductive  performance  is  such 
an  important  part  that  we  don't  separate  it.     It  is  not  actually 
included  as  an  important  objective  in  the  project  I  wrote  just  so 
I  would  avoid  an  overlap  of  the  regional  project. 
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California ; 
Dr.  Rollins: 

^ur  work  at  Davis  is  completely  on  this  double-muscle  project, 
mainly  with  the  British  breeds  particularly  the  Aberdeen  and  Red  Angus. 
We  are  doing  a  little  work  on  the  side  with  Charolais.     In  addition  to 
myself  there  are  six  faculty  members  and  their  graduate  students  in 
various  fields  of  biochemistry,  muscle  nutrition,  muscle  biochemistry, 
histology,  physiology,  reproduction,  various  aspects  of  growth, 
nutrition,  and  anatomy.     As  a  result  we  are  approaching  this  from 
various  biological  aspects  and  from  the  agriculture  aspects. 

The  mode  of  inheritance  of  double  muscling  in  the  British  beef 
breeds  seems  to  be  pretty  clear,     vie  are  still  gathering  data  on  it, 
but  it  looks  very  encouraging  and  looks  to  be  caused  by  a  recessive 
gene.     vJe  are  also  gathering  evidence  that  it  may  be  an  incomplete 
recessive.     In  the  case  of  the  Charolais  breed  the  picture  is  rather 
murky,     I  think  this  is  possibly  because  the  Charolais  start  out  at 
a  much  higher  muscular  base  level.     This  is  one  of  the  main  thrusts 
in  the  double-muscle  gene,  so  this  just  might  be  a  confusing  situation, 
I  want  to  stress  that  I  think  there  are  good  grounds  that  this  is 
a  simple  recessive,  because  my  further  remarks  are  involved  in  this 
assumption. 

We  have  a  150  cow  herd  at  Davis  in  which  the  gene  is  widely 
spread,    VJe  actually  calved  out  31  double-muscle  animals  on  the 
place  ih  the  last  few  years,,  17  of  which  came  this  year,  so  we  are 
really  in  the  business  of  producing  double-muscle  animals.     For  our 
purpose  there  is  a  very  sharp  division  between  the  double-muscle, 
the  heterozygote ,  and  the  normal  animal,    Ileterozygotes  are  much 
closer  to  the  normal  than  the  double-muscle  animal.     I  am  talking 
about  wide  conformation  now.     Sometime  during  the  first  few  months 
of  age  if  you  have  a  double-muscle  animal  and  if  you  had  adequate 
planned  nutrition,  you  don't  have  any  doubt  about  it  being  a 
homozygous  double-muscle  animal. 

From  the  agriculture  standpoint  our  primary  interest  is  one  that 
might  prove  of  interest  to  you  people  possibly  from  a  cooperative 
standpoint.     It  is  to  compare  the  heterozygote  with  the  normal.  From 
the  standpoint  of  the  production  of  beef  is  there  a  place  for  the 
purposeful  use  of  the  double-muscle  gene?     If  your  heterozygote 
shows  sufficient  advantage  over  the  normal  in  all  aspects  of  beef 
production  from  conception  to  the  consumer,  then  there  is  a  very 
simple  \my  for  operators  to  make  use  of  this.    T'lainly  the  operator 
could  use  a  double-muscle  bull  through  AI  on  normal  cows,  I  am 
speaking  here  of  British  breeds.     Our  results  today  are  the  results 
that  they  have  gotten  in  France,  Italy,  Belgium,  and  in  fact  every- 
place that  they  have  done  any  significant  work  on  double  muscling. 


It  is  very  interesting  that  double  muscling  doesn^t  seem  to  hurt 
the  reproductive  fitness  of  bulls.     There  is  no  significant  decline  in 
reproductive  efficiency.     The  bulls  have  libido,  their  semen  will 
freeze,  and  therefore,  there  is  no  problem  in  using  double-muscle 
bulls  as  AI  studs.     The  only  reason  one  xTOuld  not  recommend  them  in 
open  country  is  that  their  anatomy  and  physiology  is  against  them  on 
the  range.     On  the  other  hand  there  is  evidence  that  the  double- 
muscle  female  has  reduced  fertility, 

\'le  have  a  subherd  in  which  we  do  use  double-muscle  by  double- 
muscle  matings  mainly  for  our  biochemist  who  is  working  on  muscle 
histology  and  biochemistry.     This  way  we  can  guarantee  him  a  double- 
muscle  animal,  because  he  is  actually  going  right  back  as  close  to 
conception  as  he  can  to  study  the  tissues, 

I  am  using  the  matings  of  double-muscle  bulls  to  normal  cows 
and  normal  bulls  to  normal  cows  as  a  control.     The  1970  calf  crop  is 
on  the  ground  now.     There  are  about  CO  calves  in  the  three  categories 
of  normal,  heterozygous,  and  double  m^uscle.     All  were  born  either 
from  normal  or  heterozygous  cows.     I  make  this  qualification  because 
the  double-muscle  cow  might  not  be  able  to  raise  a  calf  adequately, 
\le  are  raising  these  calves  to      months  of  age  and  are  sort  of 
simulating  beef  cattle  conditions.     The  three  genotypes  -  normal, 
heterozygous,  and  double  muscle  in  both  sets  of  bulls  and  heifers  - 
will  be  put  on  feed  at  twelve  months  of  age  and  we  will  grox7  them 
out  to  about  high,  good,  or  low^  choice  for  the  normals  and 
heterozygot es •     The  heterozygotes  are  going  to  be  close  enough  in 
finishing  ability  to  the  norma.l  that  we  can  run  them  that  x;7ay.  '.Je 
will  take  the  double-m.uscle  animals  off  on  a  time  basis.    "Je  x^ill 
get  individual  feed  efficiency  on  these  animals,  complete  body 
composition  studies,  and  carcass  analyses.     ^ne  half  of  the  carcass 
will  be  ground  up  for  the  chemical  analysis.    Thers  will  be  taste 
panel  work.     In  addition  to  this  normal  sample  that  we  have,  x^e  also 
have  a  good  deal  of  norm.al  data  from  the  experimental  feedlot  that 
we  will  be  using  under  our  nutritionist's  direction,    'Je  have  a  lot 
of  normal  data  extending  over  the  years  that  will  be  treated  in  the 
same  way  and  the  volume  of  this  will  m^ake  a  good  control  for  us. 
There  will  be  about  CO  calves  involved  in  the  study  from  birth  to 
yearling  and  we  \7ill  have  room  to  put  40  of  them  in  the  feedlot.  \-le 
originally  had  hoped  to  have  bulls,  steers,  and  heifers,  but  this 
put  an  imbalance  on  the  numbers  in  the  herd  so  we  decided  we  would 
just  take  the  bulls  and  heifers  and  the  steers  as  it  is  convenient. 
There  is  strong  evidence  of  sexual  diamorphosis  affecting  the 
double-m.uscle  gene,     vve  would  expect  if  there  is  a  superiority  of 
the  heterozygote ,  the  difference  of  the  heterozygote  and  the  normal 
would  be  greater  in  the  bulls  and  less  in  the  heifers  in  the  effects 
of  the  mating. 


194 


If  this  trial  that  we  are  niaking  shows  some  promise  on  the 
comparison  of  the  heterozygous  and  the  normal,  then  what  we  will  want 
to  do  is  expand  the  trial  through  cooperation  with  private  breeders, 
our  extension  service,  and  if  any  of  you  are  interested,  we  could 
probably  arrange  to  expand  to  your  area  also. 

Next  year  we  will  have  the  National  American  Society  of  Animal 
Science  Meetings  at  Davis,    The  calves  I  am  referring  to  will  be  just 
about  ready  to  go  into  the  feedlot.     You  will  have  a  chance  to  see  the 
three  genotypes  of  the  two  sexes  plus  the  other  animals  that  have 
been  involved  in  the  biochemistry  testing. 

This  work  is  with  Hereford,  Angus,  and  Shorthorn,    As  you  know, 
there  is  a  much  higher  incidence  in  Angus  and  Red  Angus  than  there  is 
in  Hereford,     I  am  not  sure  about  the  Shorthorn,    VJe  haven't  had  a 
chance  to  sample  them  much,  but  there  is  a  much  higher  incidence  in 
the  Angus  than  there  is  in  the  Hereford, 

We  had  some  excellent  information  on  this  as  a  single  gene 
inheritance.    We  made  two  reciprocal  matings  between  double-muscle 
Charolais  and  double-muscle  Angus  and  in  each  case  we  got  these 
extreme  double-muscle  calves.    Another  interesting  thing  happened 
when  we  mated  a  double-muscle  Red  Angus  bull  to  what  appeared  to  be  a 
normal  straight  Shorthorn  cow.     She  produced  twins,  one  of  which  was 
double  muscle,  the  other  was  normal.     The  double  muscle  calf  was  male 
and  the  normal  calf  was  female.    Fortunately  we  had  data  on  the  calf 
crop^    that  she  was  born  in,  data  on  her  and  twelve  female  half-sibs, 
and  data  on  some  20  or  24  m.ale  half-sibs. 

Four  years  ago  when  we  were  just  getting  into  this  double-muscle 
work,  we  developed  the  rump  gage  to  try  to  help  us  identify  carriers. 
It  is  a  series  of  rear  ends  on  a  transparent  plastic  that  you  hold  up 
to  and  fit  to  the  animal's  rump.    We  indexed  the  animals  just  after 
weaning  and  just  before  they  went  on  feed.     We  experimented  with  the 
gage  on  the  last  calf  crop  of  our  crossbreeding  experiment  and  found 
these  animals  were  completely  different.     Some  of  the  bull  calves  had 
very  rounded  rear  ends,  but  were  normal  animals.    We  went  ahead  and 
classified  these  animals.    We  were  interested  in  finding  how  much 
variation  we  got  among  normal  animals.     These  bulls  and  steers  then 
routinely  went  on  feed  in  the  course  of  the  experiment.    When  they 
had  been  on  feed  and  had  reached  choice,  we  slaughtered  them  and  got 
the  carcass  information.    We  then  obtained  correlations  between  the 
rump  gage  indexes  and  some  creases  in  the  muscles  and  the  lean  meat 
in  the  carcass.     The  correlation  among  the  bulls  was  .8  and  among 
the  steers  was  ,7,    VJe  tried  this  on  a  lot  of  varous  animals  in  the 
feedlot  and  got  correlations  of  .1  and  ,2.     The  half-sib  of  the  cow 
that  produced  the  twins  also  produced  a  double-muscle  calf  so  we 
decided  the  Shorthorn  bull  was  heterozygous.     The  correlation  of  .7 
and  .8  that  I  got  between  their  body  conformation  at  weaning  and 
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slaughter  weight  8  months  later  x%-'as  interesting,  because  I  got  a  similar 
correlation  of  that  size  when  I  used  a  heterozygous  Charolais  bull  on 
the  same  cows.     I  feel  that  we  have  pretty  good  evidence  nov;  that  the 
Shorthorn  bull  \^as  heterozygous. 

This  fall  the  Experiment  Station  at  Davis  is  up  for  a  radical 
reorganization  in  relation  to  ecology  and  renewal  of  resources.  I 
am  hoping  that  they  will  forget  about  my  project,     I  think  my  main 
assurance  is  that  there  are  six  other  faculty  members  getting  data  from 
the  animals  in  addition  to  myself  so  I  hope  we  can  stay  in  business.  If 
we  do,  you  are  welcome  to  use  some  of  this  semen  if  you  would  like  to, 

Colorado; 

Dr«  Brinks: 

Colorado  will  have  the  same  beef  cattle  breeding  project  we  have 
had  in  the  past  working  with  the  inbred  lines  and  linecrosses.  We 
have  somie  expansion  in  numbers,    We  are  up  to  320  over  the  200  breeding 
cows  v^e  used  to  have,    We  will  probably  have  several  side  studies  going 
on  making  more  use  of  these  inbred  lines  and  linecrosses.     Right  now  we 
have  one  going  on  cancer  eye,  brisket  disease,  and  several  management 
aspects . 

When  the  revision  of  this  project  went  through,  w^e  were  establishing 
two  m.ore  Hereford  and  Angus  lines  in  which  v;e  will  be  comiparing  mating 
systems  with  mass  selection.    This  will  be  a  continuation  of  our  present 
project  for  this  committee. 

We  will  try  to  keep  you  up-to-date  on  our  twin  project.    We  are 
using  identical  and  fraternal  twins  and  getting  all  the  production 
data  and  the  gross  carcass  measurem.ent s  when  we  slaughter  them.  Also 
xve  have  many  pilot  studies  going  on  right  now  on  the  twins.     We  take 
tissue  biopsies  on  the  calves  every  5'  days  from  the  time  we  get  them 
as  baby  calves  all  the  way  through  to  slaughter.    We  are  getting  data 
primarily  concerned  with  fat  metabolism.     'Je  are  getting  all  the  major 
different  classifications  of  fat  as  well  as  the  various  specific  fatty 
acids.     vJe  hope  to  get  into  the  protein  end  of  this  a  little  later.  I 
think  we  have  about  eight  different  departments  cooperating  on  this  so 
it  is  quite  a  job  getting  coordination, 

I  would  like  to  make  a  comment  on  the  committee.     Colorado  will 
be  a  member  of  this  committee.     I  have  assurance  from  the  Department 
Head  and  Director  that  we  want  to  do  this.     The  coordinating  committee 
miay  be  a  blessing  in  disguise  from  what  we  had  before.    We  can  go  on 
doing  exactly  the  same  things  we  had  been  doing  and  it  gives  us  more 
flexibility  and  maybe  gives  us  a  little  less  paper  work,     I  \vant  to 
make  the  plea  that  we  don't  get  over- organi zed  in  this  new  committee. 
I  would  like  to  see  us  get  together  concentrate  on  the  nut  cracking, 
the  exchange  of  ideas  and  reports,  and  keep  it  on  a  research  level. 
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Let's  don't  get  the  committee  meetings  over-organized  from  the  stand- 
point of  bringing  in  discussions  on  contracts  and  grants  or  establishing 
priorities  and  goals,     I  would  like  to  see  this  left  to  the  Directors 
and  we  concentrate  strictly  on  the  research  aspects.    As  I  visualize 
these  committee  meetings,  I  would  like  to  see  them  once  a  year  with  us 
getting  together  like  we  are  now  and  perhaps  concentrating  on  research 
with  half  a  day  devoted  to  invited  papers  strictly  on  research, 

Hawaii :  .  . 

Dr.  Reimer: 

'Je  will  continue  with  the  beef  cattle  breeding  project  in  Hawaii 
in  much  the  same  fashion  as  we  have  in  the  past.    He  will  continue  the 
crossbreeding  study  there.     This  will  involve  the  same  breed  of  females 
that  we  started  out  with  originally,  and  we  will  shift  to  two  different 
breeds  of  sires  so  we  can  get  information  on  other  different  types  of 
crosses. 

With  the  termination  of  the  VJ-1  program  we  were  threatened  with 
the  complete  termination  of  the  beef  cattle  breeding  work  in  Hawaii, 
but  we  did  salvage  it  and  are  combining  it  with  the  project  on 
reproductive  efficiency,     I  think  we  are  getting  more  mileage  out  of 
our  beef  cattle  herd  than  earlier.     It  V7ill  be  expanding  in  number, 
we  hope  to  have  300  cows  that  will  be  in  the  program.    This  is  slightly 
more  than  what  we  had  in  the  past.     In  addition  we  are  continuing 
with  cooperative  work  with  at  least  one  of  the  ranches  and  possibly 
more.     These  studies  will  continue,     I  expect  also  that  we  will  want 
to  be  a  part  of  the  VJRCC-l  Committee  if  possible, 

Dr,  Melms: 

Oo  you  still  have  the  Charolais  and  Angus  crossbreeding  project 
at  two  locations? 

Dr.^Reitner: 

Yes,  we  are  using  Gharolais  on  Hereford-Angus  cows  and  we  were 
using  the  crossbred  heifers.    Also  we  were  following  the  program  to 
get  full  backcrosses  and  three-bre.ed  crosses,  but  I  won't  be  able  to 
continue  that  portion  of  the  program  because  of  lack  of  funds.     I  am 
going  to  have  to  get.  rid  of  all  the  crossbred  heifers  and  plan  on 
using  only  Hereford  and  Angus  cows.    We  will  be  straight  breeding 
them  as  x;ell  as  using  Brown  Swiss  and  Hereford  bulls. 
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Iv'ont  ana ; 

Dr,  Blackwell: 

Our  work  will  continue  to  try  to  finish  up  the  line-formation 
program,  and  the  evaluation  of  the  submitted  projects  will  tide  us 
over  for  the  next  txvo  or  three  years,    We  have  been  fortunate  I  think 
in  employing  an  animal  geneticist  who  will  have  the  major  responsibility 
in  helping  us  finish  up  the  old  project.     -Je  will  depend  on  him  greatly 
in  organizing  the  new  phase, 

I  think  our  concern  right  now  is  the  evaluation  of  lines  to  find 
out  a  little  more  about  maternal  ability  and  this  type  of  thing. 

Dr.  Brinks: 

Was  the  evaluation  of  the  maternal  ability  of  those  crosses  at 
the  Havre  Station? 

Dr.  Blackwell: 

No,  at  the  Havre  Station  we  will  produce  about  300  or  32  5  line- 
cross  and  straight -1 ine  heifers  in  three  calf  crops  and  keep  them  all. 
'•Je  will  get  three  calf  crops  out  of  them  before  any  artificial 
selection  has  been  performed  on  them  and  feed  out  all  of  the  steers 
that  were  produced  in  the  linecross.     Also,  I  think  we  will  maintain 
two  of  the  inbred  lines,  the  Poll  line  and  the  offshoot  of  the  Miles 
City  Line  1, 

Nevada : 

Dr.  Bailey: 

'•■Je  have  had  single  trait  selection  projects  at  two  locations  for 
the  last  15  years.    We  have  completed  analysis  of  the  postweaning 
performance  data  from  both  locations  and  we  have  technical  estimates 
of  genetic  changes  within  the  herds  at  both  locations.     In  addition 
we  have  sent  four  sets  of  sires  from  our  efficiency  lines  developed 
at  two  locations  to  Arizona  so  we  will  have  some  kind  of  an  evaluation 
on  that  aspect  of  it.    We  have  terminated  three  of  the  lines.  We 
have  terminated  our  conformation  line.     The  main  justification  for 
that  at  the  present  time  would  be  that  conformation  is  a  very  wishy- 
washy  kind  of  a  trait  that  we  can't  characterize  or  pin  down  very  well. 
We  have  found  that  there  has  been  more  and  more  interest  in  growth  rate 
such  as  yearly  weight  which  has  been  the  trait  that  has  been  selected 
in  the  conformation  line.     In  our  analyses  in  attempting  to  get 
estimates  of  genetic  changes  we  find  that  there  now  is  very  little 
estimate  of  genetic  change  in  the  conformation  line  on  a  fully  weight 
constant  basis.     We  did  have  quite  a  few  dwarfs  so  we  didn't  think 
there  was  any  particular  reason  to  continue  with  that  conformation  line. 
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lie  have  terminated  the  other  two  lines  at  our  range  station  out  of 
necessity.    That  station  is  leased  from  the  Salmon  River  Cattle  Company, 
and  they  have  complete  control  over  the  lease  and  over  the  way  in  which 
it  will  be  handled.     Up  until  very  recently  it  was  a  relatively  isolated 
area,  and  we  could  carry  on  breeding  work  up  there.     Quite  recently 
they  started  to  put  more  cattle  in  there,  and  since  they  have  control 
over  it,  there  isn't  much  we  can  say  about  it.     It  would  be  essential 
to  have  a  massive  investment  in  fencing  up  there  for  the  sake  of  the 
integrity  of  our  breeding  project,  and  this  won't  be  forthcoming.  We 
are  discontinuing  those  two  lines  for  that  reason, 

VJe  have  kept  our  rate  of  gain  and  our  single-trait  feed-conversion 
line  at  Reno  and  we  are  crossing  those  and  producing  linecrosses  to 
evaluate  within  breed  heterosis  in  those  mildly  inbred  single-trait 
lines.    We  propose  to  do  this  for  probably  four  or  five  years  which 
would  give  us  250  or  300  progeny.     The  heifers  will  be  tested  on  a 
140-day  postweaning  performance  test  and  put  out  on  pasture;  and  the 
bulls  will  be  tested  for  140  days  right  along  side  our  BCIA  calves. 
Calves  come  in  from  all  over  the  state  from  selected  bulls  that  people 
put  on  the  test  route.     These,  among  other  things,  give  us  a  standard 
to  comipare  the  bulls  which  are  developed  in  our  mildly  inbred  lines. 
Of  co-urse  these  bulls  in  succeeding  years  will  be  linecrosses  as  well 
as  linebreds.     This  .was  a  little  risky,  since  we  have,  been  selecting 
for  sometime  now,  and  we  didn't  know  how  it  xrould  come, out.    We  came 
out  fairly  well,  of  course,  we  don't  know  how  the  whole  thing  will 
continue  but  this  is  the  type  of  program  that  V7e  have  through  biological 
reasoning  and  financial  necessity. 

In  addition  it  looks  as  though  we  may  be  able  to  purchase  and  to 
establish  a  full  scale  range  station  in  Nevada,     Our  present  plan, 
if  all  of  these  things  fall  in  place,  would  be  to  go  ahead  and  set  up 
a  proiect  that  would  tie  in  with  this  breed  combination  comparison 
study  in  different  areas.     The  breeds  that  we  propose  to  use:  I^umber 
one  would  be  Hereford,  of  course,  with  some  Angus  combinations  I  expect. 
Also  we  are  interested  in  the  Red  Polled  breed  for  a  number  of  reasons 
depending  on  the  characteristics,  not  as  a  straight  breed  but  on  what 
this  breed  might  make  as  a  contribution  to  other  breeds  for  crossbred 
production. 

This  is  the  kind  of  thinking  we  have  right  now.     If  v7e  do  realize 
(a)  the  new  range  station  which  we  would  own  and  control  and  (b) 
adequate  support  for  this  efficient  beef  production  system  project, 
this  would  be  a  multiple  disciplinary  project  with  input  on  reproduction 
and  nutrition.    We  xvrould  attack  it  from  the  angle  of  a  complete  cycle 
study  on  these  different  combinations. 
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New  1  lex  i  cot 
"^r.  Holland: 

I  tal^.ced  to  some  people  about  supplying  bulls  for  different 
projects.     I  sure  hope  this  can  come  about,     I  also  talked  with 
Dr.  Brinks  and  if  I  do  have  to  close  out  the  line,  Dr.  Brinks  indicated 
that  Colorado  would  like  the  line.     Dr.  Neumann  is  very  sympathetic 
with  us  keeping  the  line. 

"Je  will  continue  to  do  the  hydrocephalic  work  not  as  a  formal 
project,  but  working  with  the  ranchers  in  Mew  Mexico  and  Texas. 
Hydrocephalus  in  industry  is  still  a  great  problem. 

"Je  have  two  crossbreeding  programs  going  with  Ctate  money.  We 
are  miaintaining  straight  Hereford,  straight  Brangus  and  the  two 
reciprocal  crosses  there  at  the  college  ranch  and  Fort  Stanton,  We 
are  getting  information  on  reproduction,  growth  rate,  and  feeder  grades 
There  is  a  tremendous  amount  of  interest  in  this  project  in  the 
University  and  over  the  State.     In  the  second  phase  of  this  project  we 
are  taking  all  the  heifers  produced  at  Fort  Stanton  and  bringing  them 
to  the  college  ranch  and  combining  them  vjith  the  heifers  produced  at 
the  college  ranch.    This  year  we  have  started  our  first  breeding  of 
them.     /Je  mated  half  of  them^  to  Hereford  bulls  that  we  had  brought  up 
from  the  performance  testing  program  in  Bronco,  Texas;  the  other  half 
were  mated  to  two  Charolais.    We  have  quite  a  number  of  matings  of 
these  cattle.     This  crossbreeding  work  will  continue  for  quite  a  few 
years  under  the  present  project  plans. 

'Je  have  another  group  of  73  Brangus  cows  in  a  repeatability  of 
calving  study  which  will  be  maintained  for  a  few  years  unless  -we 
decide  they  are  expendable  and  scrap  them  for  some  other  work,  or  to 
make  room  for  the  crossbreeding. 

The  bulk  of  the  college  ranch  is  in  projects  right  now  over  which 
I  have  control,    VJith  the  retirement  of  the  range  m.an  there  next 
year,  the  control  of  the  college  ranch  will  be  mine  for  production  and 
breeding  work  as  I  see  fit.    Range  men  or  at  least  the  present  range 
men  are  generally  more  interested  in  our  Fort  Stanton  mountain  ranch 
than  they  are  in  the  college  ranch.     I  am  very  optimistic  about  future 
breeding  work  at  Mew  Mexico, 

Br.  Put nam I 

Are  you  going  to  have  any  interdisciplinary  efforts? 
Dr.  Holland: 

Right  nox7  we  are  doing  a  lot  of  efficient  beef  production  vjork 
at  Fort  Stanton,     There  are  range  management  studies  there.     We  are 
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breeding  Hereford  cows  to  A.ngus  bulls  with  a  cooperator  supplying  the 
cattle.    We  are  going  to  start  saving  these  crossbred  daughters  this 
fall.    The  range  people  do  want  to  use  a  bull  of  a  third  breed  in  an 
area  receptive  to  using  a  crossbred  bull  on  these  cattle.     I  would 
participate  on  this.     There  are  limitations  when  several  people  try 
to  use  the  same  cattle  or  the  same  facilities  for  different  projects, 
I  have  traded  with  the  range  people  at  this  time  on  this  crossbreeding 
because  you  can't  very  well  impose  crossbreeding  on  a  particular 
comparison  of  terminal  bulls  on  the  grazing  stations  the  way  we 
presently  have  them.     I  would  like  to  say  again  that  we  decided  to 
keep  the  old  lines  in  case  anyone  wanted  to  evaluate  the  old  lines, 

Oregon;  .  - 

Dr.  Bogart: 

The  status  of  the  Oregon  project  is  uncertain.    My  Department 
Head  is  quite  interested  that  I  continue  with  beef  cattle  breeding 
work,  but  the  Director  tells  me  the  $7600  from  the  regional  money 
will  not  be  available  and  Dr.  Oldfield  tells  me  that  there  is  nothing 
in  the  department  to  make  up  the  $7600,     I  can't  operate  with  $7^00 
less  than  I  had  been  doing.    There  are  probably  two  or  three 
alternatives.     One  might  be  that  we  might  interrelate  this  work  with 
fertility  or  reproduction  studies  and  tie  in  nutrition,  physiology 
and  reproduction  in  a  related  study  using  the  same  animals.    The  other 
alternative  would  be  that  we  could  close  out  the  herd  completely  and  I  - 
could  spend  my  time  studying  the  data  that  we  have  already  collected. 
The  third  vjould  be  that  I  can  retire  on  full  pay.     I  am  not  sure  which 
of  the  alternatives  the  Director  wants  me  to  do.     I  hope  we  will  be 
able  to  continue  the  project  because  I  know  Dr.   'Idfield  is  trying  to 
help  get  the  thing  through, 

VJe  will  be  able  to  continue  with  our  synthetic  line  of  heifers 
and  we  have  one  based  on  our  1x2,  1x3,  and  2x3  linecrosses.  The 
other  one  is  based  on  our  same  linecrosses  plus  1x4,  1  x  10,  and 
4  X  10  like  the  U,  S.  Range  Livestock  Station  linecrosses,    >Je  have 
six  inbred  lines,  one  in  the  synthetic  line  and  three  in  the  other 
with  30  cows  per  line.    Although  we  use  three  bulls  each  year,  it  will 
eventually  wind  up  as  a  two-sire  line  because  what  we  had  in  mind  was 
having  repeat  matings  with  the  best  bull  so  we  would  have  essentially 
one  bull  not  used  as  much  as  the  other  and  it  would  wind  up  in  the 
end  as  a  tw^o-sire  line. 

Our  Angus  line  will  be  continued  and  I  might  say  that  it  has 
continuously  gone  up.     It  has  been  closed  for  many  years  and  calf  crops 
each  year  are  better  than  they  were  the  previous  year.    The  inbreeding 
is  not  high  because  we  started  out  crossing  with  two  different  kinds 
of  herds  nowhere  related  to  start  the  line,  and  then  wc  maintained  the 
sire  line  all  the  way  through,    VJhat  I  hope  to  do  if  we  continue  with 
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the  animals,  is  quite  a  little  physiology  work  tying  in  \\^ith  the 
University  of  .""regon  Medical  School  where  we  are  doing  metamorphic 
trait  studies,  transferrins,  and  different  materials  of  this  type. 
If  we  continue,  we  will  do  the  same  intensive  type  of  study  where 
we  know  a  lot  about  each  animal  and  get  as  much  data  from  each  animal 
as  possible.     I  think  there  is  no  question  that  the  Oregon  Station 
has  m.ade  more  use  of  each  animal  in  the  studies  than  most  any  of  the 
other  stations  because  of  our  physiological  tie  wnth  the  genetic  work 
we  are  doing, 

I  would  like  to  comment  about  how  I  feel  on  the  regional  committee, 
I  think  we  should  keep  it  plain  and  informal.     I  hope  we  don't  get 
bogged  down  V7ith  having  to  make  a  lot  of  formal  reports,  and  I  hope  we 
can  have  a  lot  of  free  and  wide-open  discussions.     In  the  early  phase 
of  the  project  I  think  we  had  m.ore  of  these  free  and  open  discussions 
than  we  have  had  in  the  last  few  years,     I  believe  v:e  profited  a  great 
deal  from  this  service  and  this  is  where  this  committee  is  really 
going  to  have  value, 

U.  5.  Range  Livestock  Experimtent  Station: 
Dr,  Pahnish: 

I  v;ill  mention  briefly  the  projects  we  have  at  the  present  time. 
Most  of  these  projects,  if  they  continue  as  the  projects  are  written 
vjith  the  present  objectives,  will  run  through  this  three-year  period. 
These,  of  course,  are  subject  to  change  and  continual  evaluation.  If 
there  is  enough  available  evidence  to  indicate  that  they  should  be 
discontinued  or  revised,  then  that  come  into  the  picture;  but  the 

majority  of  these  will  probably  extend  well  into  this  three-year  period 
to  reach  the  point  of  termination. 

The  projects  involved  are  the  linecrossing  project,  this  is  the 
third  phase  of  linecrossing;  and  the  evaluation  of  the  rotation 
crossing  schem.es.  Along  with  that  we  do  need  a  pretty  critical 
evaluation  of  the  effects  of  inbreeding  depression  up  to  this  point, 
and  this  also  ties  in  with  this  regional  study.  The  outcom.e  of  that 
will  also  determ.ine  to  a  considerable  extent  what  the  future  of  this 
linecrossing  study  will  be. 

The  crossbreeding  study  is  going  into  the  third  phase  now.  This 
is  primarily  an  evaluation  of  various  rotational  crossings^     The  schem.e 
will  be  primarily  Hereford,  Angus  and  Charolais  with  some  Sv7iss  breeding 
being  used. 

We  have  another  small  tv70-sire  line  used  for  carcass  evaluation 
in  the  live  anim.al.  The  selection  criteria  there  is  primarily  final 
feedlot  weight  and  fat  thickness  as  determined  by  ultrasonic  means. 
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The  first  manuscript  on  the  genetic  environmental  interaction 
study  in  cooperation  with  Florida  is  prepared  at  the  present  time. 

There  has  been  some  overlap  of  the  projects  with  the  reproduction 
work.     Some  of  these  projects  supply  livestock  and  information  for  the 
other  projects.     Some  of  our  physiology  personnel  will  be  making 
observations  on  the  animals  we  are  using  in  these  various  projects. 
This  is. not  final  at  this  point,  but  there  is  some  consideration  of 
taking  the  surplus  mature  animals  coming  out  of  the  crossbreeding 
project  and  running  those  through  the  individual  feeding  units,  We 
would  have  observations  on  these  going  in  at  weaning  time,  and  on  the 
bred  animals  that  we  would  calf  out  in  this  unit,    vie  would  carry  the 
calves  in  there  till  weaning  time.     From  the  observations  on  these 
measurements  and  skelton  measurements  on  the  females  themselves  we 
would  determine  if  there  is  any  change  in  size  taking  place  during 
the  period  that  they  are  in  the  individual  feeding  unit.    We  would 
have  milk  production  and  feed  consumption  observations  on  both  cow 
and  calf, 

.U,  S.  Meat  Animal  Research  Center^ 
Dr,  Gregory: 

First  of  all  I  would  like  to  say  that  we  do  appreciate  the 
opportunity  of  participating  in  this  new  committee  of  the  Western 
Region.     I  think  this  committee  will  provide  a  mechanism  that  will 
enable  us  to  get  idea  inputs  into  the  evolving  program  here  at  the 
Center  so  we  will  have  the  full  range  of  thinking  represented  that 
we  want  in  developing  our  program. 

We  will  expect  to  contribute  to  areas  of  work  and  we  are 
certainly  flexible  in  regard  to  areas  of  work  that  we  do  have  in 
progress  now.     You  know  generally  what  the  areas  of  work,  the  facilities, 
and  the  opportunities  are.    The  challenge  here  isn*t  just  for  the 
people  that  are  directly  involved  at  the  Center  but  for  the  entire 
animal  science  research  coiTimunity  in  regard  to  the  most  effective 
utilization  of  these  resources.     It  is  our  real  interest  in  seeing 
that  we ■ get  maximum  return  from  our  investment,  and  we  certainly 
look  forxvard  to  contributions  from  this  committee  to  the  program.  We 
look  forward  to  cooperation  at  levels  involving  your  specific 
stations  and  some  facets  of  the  program  here  at  the  Center.     I  hope 
there  is  not  any  danger  of  the  administrative  people  getting  the 
thought  that  the  high  proportion  of  animal  breeding  or  beef  cattle 
breeding  research  can  be  done  here.     Obviously  this  is  not  possible 
and  has  never  been  conceived  as  being  possible.    We  think  that  we 
are  just  another  operating  unit  that  has  real  potential  to  make  a 
contribution.    We  should  always  be  looking  for  improved  structures  or 
mechanisms  in  regard  to  organizational  structure  to  most  effectively 
provide  for  joint  planning  and  cooperative  execution,     I  think  that  we 
would  say  generally  that  our  regional  technical  committee  system  has 
been  quite  effective. 
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My  feeling  in  regard  to  germ  plasm  evaluation  is  that  we  have  the 
structure  here  for  that.     The  word  interregional  project  was  used,  I 
don^t  think  it  v7as  intended,  but  it  does  require  some  degree  of 
formalization  which  I  don't  think  was  indicated.     You  have  indicated 
an  interest  in  an  area  of  work  in  regard  to  wanting  to  participate 
and  plan  jointly  so  x-7e  do  get  the  most  effective  use  of  resources 
from  scientists  from  different  locations  or  different  administrative 
units  that  relate  to  this  specific  problem. 

Our  thought  is  that        would  put  a  person  on  this  committee.  'Je 
have  such  a  person  on  our  staff  who  would  be  directly  involved  as  a 
research  scientist  in  the  breeding  research  program  here  at  the  Center 
in  beef  cattle,  sheep  and  swine  breeding.     He  may  not  be  spending  full 
time  on  beef  cattle  breeding  research,  but  a  component  of  his  time 
would  be  there.     This  would  be  a  person  that  we  xvould  e:;:pect  to  maintain 
effective  cooperation  with  this  group  and  get  idea  inputs  from  this 
group. 

Dr.  Roubicek: 

Do  you  have  any  plans  immediately  in  the  future  for  laboratory 
breeding  type  animal  research? 

Dr.  Gregory: 

Yes,        have  facilities  for  small  animal  work.     Our  approach,  as 
we  now  see  it,   is  that  the  facilities  are  not  going  to  be  labeled 
physiology,  nutrition,  or  genetics  but  as  the  need  arises  priorities 
will  be  assigned  in  regard  to  use  of  these  facilities  for  various 
areas  of  work,     'Je  would  not  have  a  staff  that  was  directly  concerned 
with  the  operation  of  the  sm^all  animal  laboratory  facility,  but 
rather  as  a  scientist  gets  faced  with  a  problem  where  this  is  the 
appropriate  approach,  we  v70uld  have  the  tools  there  available  to  him. 

Dr.  Bailey: 

VJhat  will  be  Clay  Center's  participation  in  this  coordinating 
committee?    Do  you  see  this  as  cooperation  in  taking  one  of  your 
projects  and  discussing  this, or  would  you  prefer  to  have  you  or  your 
representative  more  or  less  keep  the  group  up-to-date  and  discuss 
your  total  program  in  detail. 

Dr.  Gregory: 

I  hope  that  it  will  be  the  latter  and  I  would  want  you  to  make 
inputs  into  the  latter.     It  would  suit  us  best  from  the  standpoint 
of  what  we  would  get  from  you  if  we  have  it  on  a  program,  basis.  Row 
do  you  folks  want  it? 
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Dr,  Bailey: 

It  seems  that  the  program  system  would  be  best  for  us  also,  I 
have  another  question.     Is  there  any  reason  that  we  can*t  get  together 
to  try  to  lay  out  an  interregional  program  involving  people  from 
different  regions  in  the  total  planning  for  this  breed  combination 
evaluation  on  an  informal  basis? 

Dr.  Gregory: 

This  is  exactly  the  way  we  think  it  should  be  handled.  The 
interest  was  indicated  here  this  morning  that  all  of  you  would  like 
to  receive  information  in  regard  to  setting  a  date  for  a  meeting  where 
this  topic  would  be  given  attention,     I  think  we  would  be  making  a 
mistake  if  we  try  to  overf ormalize  that  type  of  cooperation.  You 
certainly  can't  call  it  an  interregional  project. 

Dr,  Bailey: 

This  will  be  interregional  in  the  sense  that  people  from  different 
regions  may  get  involved  in  the  picture,  but  as  far  as  saying  that 
it  is  in  the  administrative  sense  an  interregional  project  I  don't  thin 
that  is  what  anyone  had  in  mind, 

Dr,  Gregory: 

I  hope  that  our  representative  from  the  ueat  Animal  Research 
Center  as  a  member  of  this  committee  would  attend  all  the  meetings  and 
that  you  would  meet  at  the  Heat  Animal  Research  Center  periodically 
if  you  so  desire, 

Utah: 

Dri  Bennett: 

At  Utah  we  have  somewhat  of  an  uncertain  situation.    However,  we 
do  have  some  money  for  this  next  year  and  during  this  next  year  we 
will  be  working  over  revisions  past  and  future.     vJe  have  prepared  a 
project  on  reproduction.    This  will  be  a  cooperative  project  with 
nutrition,  physiology  and  veterinary  science.     It  isn't  funded,  I 
don't  know  when  it  will  be,     I  understand  the  veterinary  science  people 
have  a  project  dealing  with  reproduction  arid  embryo  losses  that  will 
be  terminated  in  a  year  or  two.     This  project  plus  whatever  we  add 
on  to  it  will  replace  them, 

Ne  are  also  looking  at  a  new  regional  project  in  the  marketing 
phase.     Some  of  you  might  not  be  acquainted  with  this.     This  project, 
as  I  understand  it,  has  been  approved  by  the  Directors,     One  phase  of 
this  is  called  the  production  phase.     This  is  fairly  broad  and  leaves 
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us  room  for  some  parts  of  breeding  to  be  worked  into  this.     I  think 
that  one  of  the  criticisms  that  could  be  leveled  at  VJ-1  is  that  we 
didn't  stick  very  close  to  economics,  and  I  think  it  is  time  we  tie 
beef  cattle  breeding  in  closely  with  economics >-     I  was  impressed  with 
Cartwright's  report  on  this  linear  program.,     I  think  \ie  can  get  some 
help  from  them  and  they  do  have  soir.e  techniques  and  ir.formation  that 
we  can  put  to  good  use»    Maybe  by  associating  with  this  project  we  can 
capitalize  on  somie  of  this, 

^-le  just  recently  revised  our  project  in  the  area  of  efficiency.  I 
think  we  have  the  possibility  of  getting  more  efficiency  of  utilization 
of  nutrients  in  relation  to  growth.     I  might  say  we  have  a  report 
completed  on  the  digestive  trial  with  yearling  Hereford  and  Charolais 
heifers.    ^Je  compared  the  two  under  two  different  le^^els  of  nutrition, 
both  were  reasonably  good  and  one  was  a  very  high  level  of  nutrition. 
No  one  has  proven  it  or  shown  it  as  far  as  we  could  see  before  but 
we  found  there  is  no  difference  in  their  ability  to  digest  nutrients 
on  two  levels  of  nutrition.    VJe  ran  this  with  a  detailed  study  of 
individual  feeding  and  checking.     Gome  Charolais  heifers  gained  over 
four  pounds  per  day, 

Washington; 

Dr.  '^■'Marys 

I  talked  to  our  Director  before  I  camie  to  this  m.eeting  and  he 
didn^t  give  me  any  direction  one  way  or  the  other.     The  work  at 
Washington  State  is  tiG;d  into  a  herd  of  about  150  cows  there  at  the 
college,     VJe  have  moved  our  Shorthorn  herd  over  to  Prosser  where  they 
are  working  with  them  on  irrigated  conditions  where  "Or.  Heinemann  is 
doing  primarily  nutritional  work.     There  at  the  college  we  still  have 
our  Angus  herd.     We  have  our  Hereford  herd  in  Pullman,     'Je  have  a 
little  less  land  there  at  the  college  because  of  the  airport  extension 
and  because  of  the  golf  course.     Since  our  herd  is  funded  primarily 
with  both  teaching  and  research  funds  and  I  don't  know  which  cow  goes 
to  which  fund,  I  assume  that  it  is  going  to  continue  more  or  less 
as  it  is.     We  will  continue  to  try  to  get  som^e  of  the  data  that  we 
have  collected  over  the  years  analyzed  and  summarized. 

We  have  sent  out  som.e  semen  to  a  cooperator  working  with  the 
University  of  Hawaii.     I  don't  know  how  long  we  will  continue  with 
this  at  this  point.     They  are  interested  in  getting  semen  from  som.e 
of  the  bulls  that  we  are  testing.     There  is  one  little  problem,  I 
wish  we  could  get  our  schedules  a  little  closer  to  theirs  because  we 
can't  get  the  semen  to  them  early  enough  to  get  the  data  back  on  the 
bulls  quite  as  early  as  we  can  from  our  own  group  because  of  the 
difference  in  the  breeding  season.     Nevertheless,  we  have  been 
interested  in  some  of  the  results  from  the  bulls  that  have  been 
tested  under  their  conditions  versus  our  own. 
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We  were  interested  in  trying  to  get  some  cooperator  herds  in  a 
crossbreeding  experiment,     "ne  of  the  big  problems  at  the  present 
time  is  that  the  professional  people  in  the  area  have  located  some 
of  those  herds  and  are  able  to  give  them  a  better  deal  than  we  are. 
For  example,  there  are  quite  a  number  of  herds  that  are  being  bred 
to  the  Simmental  and  I  understand  they  are  getting  a  premium  of 
a  pound, 

We  do  have  facilities  where  we  can  individually  test  and 
individually  feed  about  S5  animals.    We  are  also  weighing  our  cows 
and  calves  at  monthly  intervals  to  obtain  additional  data. 

A  development  that  you  might  have  some  interest  in  is  that  we 
have  obtained  a  800  acre  farm  south  of  the  college.     This  will  be 
split  up  into  sheep,  swine,  cattle  both  beef  and  dairy,  and  horses. 

Wyoming: 

Dr.  Nelms: 

I  have  assurance  from  my  Director  that  we  at  Wyoming  are  going 
to  continue  as  we  have  in  the  past.     Our  projects  are  involved  around 
the  selection  for  carcass  improvement  traits.     The  herd  at  Gillette 
is  being  continued  as  a  closed  line.     It  is  used  not  only  in  the 
breeding  project,  but  also  in  the  evaluation  of  potassium  studies  so 
we  do  use  some  interdisciplinary  effort. 

The  project  at  Laramie  may  turn  out  to  be  more  a  study  of 
brisket  disease  than  anything  else.     I  understand  Dr,  Bennett  is 
doing  a  little  brisket  disease  work  in  Utah  also.     Some  years  we  get 
as  high  as  107o  loss  in  our  calves.     I  don't  know  whether  it  is  getting 
worse  or  not,  so . I  have  a  project  which  will  be  starting  this  fall 
with  some  enzyme  studies.    One  of  our  pharmacists  is  interested  in  the 
means  of  controlling  brisket  disease,     I  don't  think  you  can  ever 
control  it,  because  usually  by  the  time  you  recognize  the  disease 
the  calf     is  beyond  recovery.      There  is  the  possibility  that  we  can 
alleviate  the  symptoms  long  enough  to  get  it  to  market. 

Dr.  Bailey: 

Dr.  Putnam  would  you  give  us  your  thoughts  on  the  evolution  of 
this  committee  and  give  us  some  idea  on  how  we  should  continue  with 
the  reproduction  project  or  any  other  project? 

Dr,  Putnam: 

I  believe  in  this  committee  informality  would  be  your  most 
successful  watch  word,     I  hope  it  will  stimulate  some  of  this 
discussion  that  Dr,  Bogart  said  was  in  the  committee  in  the  early 
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years  of  the  W-1  project,     I  agree  with  everyone  that  this  is  the  best 
opportunity  you  can  get.     If  it  does  develop  that  you  do  true 
cooperative  research  in  the  definition  of  physically  planning  and 
cooperating,  this  is  something  else,  but  there  is  no  reason  why  this 
can't  be  done  under  the  same  basis,   independent  of  financing  and 
support  of  regional  projects. 

Dr.  "'ilary  indicated  earlier  that  he  wasn't  particularly  familiar 
with  the  proposed  regional  research  project  on  reproductive  performance 
of  beef  cattle  which  is  now  a -11-2.     I  vjill  just  read  the  definition 
here,  "It  differs  from  established  practices  in  the  regional  research 
system.     Ml  objectives  are  broad  in  scope  and  involve  the  services  of 
scientists  from,  several  related  discinlines  and  gradually  may  replace 
to  some  extent  projects  whose  investigating  subjects  are  included  in 
this  range.'-     The  Directors  did  approve  this.     It  is  interesting  if 
you  look  over  the  committee,  everyone  falls  into  one  or  two  categories 
either  veterinarian  or  reproduction  physiologist.     I  am  not  nuite 
sure  if  the  Directors  have  been  as  successful  as  they  would  have  liked 
to  have  been  when  they  originally  conceived  this  approach. 

Dr.  Burris: 

It  is  an  attempt  vjhether  it  is  successful  remains  to  be  seen,  I 
would  like  to  see  miore  interdisciplinary  effort  in  a  lot  of  things 
particularly  in  the  area  of  nutrition.     This  is  a  real  vital  area  both 
fromi  the  disease  and  the  physiology  aspects. 

Dr,  Brinks: 

I  think  the  Directors  were  looking  for  a  very  cooDerative  nature 
in  research  but  on  the  scientist  level  in  our  location  I  don't  think 
the  Directors  got  this. 

Dr ,  Gregory: 

'Tow  has  the  reproduction  research  in  the  'Jestem  Region  been 
organized? 

Dr,  Burris: 

There  is  now  in  physiology. 

Dr.  Rollins? 

It  is  a  dairy  oroject  dealing  SDecifically  with  dairy  cattle. 
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Dr,  Putnam: 

You  might  be  interested  in  a  couple  of  breakdowns  here.  There 
are  234  projects  related  to  this  area  of  reproduction  in  beef  cattle, 
27  are  in  nutrition,  99  in  physiology,  57  in  disease,  32  in  breeding, 
and  19  in  other  fields.     There  are  an  increasing  number  of  breeding 
projects  related  to  this  as  you  are  aware.     In  addition  to  those 
projects  there  are  other  projects,  W-83  -  Enteric  Disease  of  Neonatal 
Calves,  -  Endocrine  Mechanisms  Controlling  Bovine  Reproduction, 

and  W-100  -  Immunity  to  Bovine  Fibrosis,  which  are  related  to 
regional  projects.     I  would  think  this  coordinating  committee  would 
want  to  be  aware  of  their  activities, 

Dr,  Bailey: 

At  this  point  we  should  decide  on  the  rules  on  how  we  are  going 
to  proceed  or  participate.    Will  we  more  or  less  at  our  annual  meetings 
review  the  status  of  our  projects  as  appropriate  during  this  three- 
year  period,  talk  about  the  regional  bulletins  and  their  progress, 
and  possibly  have  a  special  topic  or  invited  speaker?  Perhaps 
i^r.  Knapp's  office  could  prepare  a  sumniary  statement  of  the  meetings 
including  the  major  points  accomplished. 

There  is  one  other  item  and  that  is  the  annual  meeting.  Shall 
we  have  an  annual  meeting  every  year  like  we  have  done? 

Dr,  Brinks: 

I  would  be  in  favor  of  having  a  meeting  every  year. 
Dr.  Bailey: 

Do  you  want  to  specify  the  next  meeting  time  and  location  or 
hold  that  until  a  later  date?  Next  summer  the  tlational  Meeting  of 
the  American  Society  of  Animal  Science  -will  be  at  Davis.    Would  you 
want  to  tie  this  meeting  in. with  our  coordinating  committee  meeting? 
We  would  be  glad  to  have  the  meeting  at  Pveno. 

Dr,  Bogart: 

I  move  that  we  accept  the  invitation  by  the  Nevada  Station 
and  that  we  meet  ahead  of  the  Am.erican  Society  of  Animal  Science 
Meeting  and  leave  arrangements  up  to  the  personnel  of  the  Nevada 
Stat  ion. 

Dr.  Bennett: 

Seconded, 


Motion  passed 


209 


Dr.  Baileys 

Do  you  have  any  ideas  on  the  length  of  the  meeting.     I  suppose 
the  registration  and  preliminaries  of  the  National  iieeting  start 
on  Sunday  afternoon  don't  they? 

Dr.  Bogart: 

Couldn't  we  meet  at  Reno  on  Friday  and  then  go  over  to  the 
National  Meeting  on  Sunday? 

Dr.  Bailey: 

Is  that  agreeable  with  everyone? 

Vote  in  affirmative. 

Dr.  Bailey: 

The  next  thing  we  have  to  talk  about  is  the  Regional  Bulletins. 
Dr.  Brinks: 

The  only  thing  I  finished  since  last  year  was  this  table  on  the 
origin  and  history  of  these  lines,    lie  talked  before  about  putting  a 
lot  of  this  material  in  the  Material  and  Methods  Section  into  tabular 
form  so  we  wouldn't  have  a  lot  of  xvritten  discussion,     A  table  like 
this  would  then  go  into  the  appendex,     I  am  working  on  a  table  to 
summarize  all  the  data  on  your  data  questionnaires  on  precipitation 
and  altitude  into  a  sim.ilar  type  table,  xvhich  would  again  probably 
be  three  or  four  pages  that  would  go  into  the  appendix  to  describe 
the  station  and  the  management  systems.     If  you  will  look  this  over, 
I  would  appreciate  comments  on  it.     Do  you  think  this  is  complete 
enough  on  this  particular  title  on  the  origin  and  history  of  the  lines? 
I  would  think  we  would  need  one  page  in  the  bulletin  describing  this 
particular  table  and  just  refer  to  this. 

Dr.  Burris: 

^■■•ould  other  inf oriiiat ion  on  each  line  be  desirable?     I  can  see 
vjhere  some  of  these  lines  may  have  practiced  sire-daughter  matings 
for  two  or  three  years  or  miay  have  practiced  no  full  sib  matings. 
Some  of  these  things  might  be  rather  indicative,     I  am  not  sure  what 
this  page  is  suppose  to  do.    Maybe  it  is  to  give  sort  of  a  summary 
on  these  cattle  and  this  is  all  you  need. 

Dr.  Brinks: 

That  is  a  good  point.    How  much  detail  should  we  go  into  when 
describing  these  lines? 

I 
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Dr,  Bailey: 

You  could  put  this  in  similar  tabular  form  couldn't  you?     In  other 
words  the  average  rise  in  inbreeding  of  calf  of  dam  per  year  in  a 
column,  then  as  Dr.  Burris  suggested,  sib-matings,  full  sib  matings 
avoided,  half  sib  matings  avoided,  or  combination  of  selection  in 
another  column. 

Dr.  Brinks; 

rJhat  I  had  envisioned  here  was  two  tables.     One  on  the  management 
data,  precipitation  data,  selection  practices,  etc.  with  a 
description  by  station.    The  differences  in  line  could  be  pointed 
out  in  that.    Then  there  V70uld  be  a  second  table  that  would  get  into 
the  discussion  of  the  means  of  inbreeding,  the  range  and  level  of 
inbreeding,  standard  deviations,  and  average  rate  per  year  of 
inbreeding. 

Dr.  Bailey: 

Some  other  business  is  trying  to  set  up  3  or  4  other  regional 
bulletins.    VJe  should  decide  v;hether  this  would  involve  analyses, 
a  review  of  published  articles,  or  possibly  both.    Also  we  should 
decide  who  would  have  the  responsibility  of  carrying  this  through  and 
whether  we  want  to  go  ahead  according* to  our  original  plan  and  work 
on  these  specific  bulletins  or  whether  we  want  to  add  some  or  delete 
some.     I  think  we  all  acknowledge  and  appreciate  all  of  the  effort  on 
the  part  of  I'-r,  Knapp,  Dr.  Brinks,  and  Dr.  Richardson,    When  V7e  first 
talked  about  this  we  lined  out,  in  addition  to  this  bulletin  on 
inbreeding,  one  on  selection,  one  on  heterosis,  and  one  on  genotype- 
environmental  interaction.     Since  then  a  couple  of  us  have  tossed  up 
the  idea  of  having  a  new  revised  or  overall  regional  bulletin 
summarizing  all  of  the  W-1  research  through  1970.    Also  we  should 
think  on  the  schedule  for  completion  of  these.     Someone  has  said  if 
we  are  going  to  get  future  support  for  this  committee  after  the 
three  years  are  up,  we  should  finish  these  bulletins.    '^Je  originally 
set  this  up  in  19^5  and  we  haven* t  really  completed  anything. 

Or.  Brinks: 

This  item  was  discussed  at  the  New  Mexico  meeting,  and  we 
decided  that  different  people  would  work  on  different  ones,  but  none 
was  assigned.     I. have  this  committee  report  that  was  handed  out  at 
that  meeting.     It  listed  the  four  bulletins  that  we  planned  at  that 
time.    The  first  one  was  the  effect  of  inbreeding,  the  second  was  the 
response  to  selection,  the  third  one  was  hybrid  vigor  in  linecrossing 
and  topcrossing  and  the  fourth  one  was  the  importance  of  genetic- 
environmental  interaction,     vJhat  the  committee  had  in  mind  at  that 
time  was  that  all  the  semen  going  to  Wyoming,  Hawaii,  Oregon,  and 
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Arizona  from  the  same  bulls  would  be  used  to  get  the  importance  of 
the  genet ic -environmental  interaction,     I  believe  we  could  drop  the 
fourth  one  because  of  lack  of  data.     This  would  leave  us  just  the 
other  three,     Since  the  genetic  environmental  interaction  was  an 
open  project,  the  only  data  we  have  is  between  feed  levels. 

Dr.  Bailey: 

Arizona  could  handle  that. 

Dr.  Brinks: 

Right,    My  other  thinking  is  that  the  second  and  third  one  might 
not  take  so  many  analyses,  just  an  assembly  of  the  existing  data. 
There  are  three  stations  v^ith  selection  data,  they  are  New  Mexico, 
Nevada,  and  Miles  City, 

Dr.  Bailey: 

First  you  say  that  we  can  drop  the  genetic-environmental 
interaction  as  a  full  bulletin,  and  Dr,  Roubicek  could  take  care  of 
his  subject  in  Arizona? 

Dr.  Roubicek: 

All  I  said  was  that  I  had  all  of  the  data  collected  and  I  will 
see  that  each  of  you  get  a  print  of  it, 

Dr,  Bennett: 

What  is  the  overall  bulletin? 

Dr.  Bailey: 

We  originally  talked  about  these  four  we  just  mentioned,  the 
inbreeding,  selection,  heterosis,  and  the  interaction.     A  couple  of 
us  talked  about  preparing  a  revision  of  this  Regional  Bulletin  73  and 
bringing  it  up-to-date  to  include  the  total  project  which  would 
include  approximately  10  more  years  of  work,    Dr,  Bogart  did  this 
bulletin  before  and  I  am  sure  he  would  volunteer  to  do  it  again. 
Regional  Bulletin  73  covered  everything  up  to  about  19^0;  whereas, 
this  one  would  cover  the  whole  project, 

Dr,  Brinks: 

VJe  have  a  ten-year  summary  that  covers  the  last  ten  years. 
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Dr.  Bailey: 

I  wouldn^t  see  any  reason,  to  just  include  the  area  from  19S0  to 
1909,  why  not  the  whole  thing?    Of  course  some  of  it  would  be  somewhat 
obsolete  and  some  of  the  projects  would  have  additional  data.  That 
earlier  material  would  be  included  in  the  whole  thing. 

Dr.  Brinks: 

I  move  that  we  revise  the  bulletin  and  Dr.  Bogart  serve  as 
the  chairman  of  that  committee. 

Motion  seconded. 

Motion  passed. 

Dr.  Brinks: 

I  move  that  both  this  response  to  selection  and  heterosis 
between  lines  which  has  been  published  be  incorporated  into  this 
updating  of  our  regional  bulletin  on  our  accomplishments.     So  we 
would  only  have  two  bulletins  on  a  regional  basis,  one  on  inbreeding 
and  the  other  on  the  updating  of  the  old  bulletin. 

Dr.  Bailey: 

Do  you  want  to  go' ahead  on  that  basis  with  Dr.  Brinks  getting 
out  this  inbreeding  bulletin  and  Dr.  Bogart  having  the  responsibility 
for  tying  all  of  the  rest  of  this  stuff  together? 

Motion  seconded. 

Motion  passed. 

Dr.  Bailey: 

We  have  a  couple  of  more  items.     Cne  is  the  matter  of  the 
Regional  Coordinator.     Should  we  recomiTiend  the  appointment  of  one 
and  what  kind  of  duties  would  he  have?    Would  he  actually  travel 
around  and  consult  with  people  at  different  locations,  would  he  be 
primarily  involved  with  work  in  data  analysis,  would  he  be  a  public 
relations  expert,  or  what  duties  would  he  have? 

Dr.  Brinks: 

I  make  the  motion  that  we  go  ahead  and  keep  the  original 
structure  which  was  very  effective. 
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Dt,  T^Telms: 

Seconded, 
Dr.  Brinks' 

The  coordinator  would  do  the  same  as  he  did  in  the  past,  work 
V7ith  Miles  City  and  coordinate  the  coimittee.     I  would  say  we  would 
do  exactly  the  same  thing  only  we  wouldn't  have  regional  funds  and 
we  changed  our  name. 

Motion  passed. 

Dr.  Roubicek? 

Upon  consultation  with  the  rest  of  the  committee  I  have  the 
following  resolution,  "-Be  it  resolved  that  members  of  WRCC-1  Comi-nittee 
express  their  sincere  thanks  and  appreciation  to  the  personnel 
of  the  Meat  Animal  Research  Center  for  their  efforts  in  arranging 
the  program  and  tour  for  the  interregional  joint  meeting,  and  x^73 
request  the  chairman  to  send  letters  expressing  our  feelings  to 
Dr.  Gregory  and  Dr.  Cundiff. 

Dr.  Bogart: 

Seconded, 

Resolution  passed. 

Meeting  adjourned. 
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